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PURPOSE: To reduce the generation of display 
unevenness with simple circuit constitution by detecting 
the voltage variation or current variation at a certain 
part of a liquid crystal display device system and 
assuming distortion generated on an electrode of a liquid 
crystal panel, and adding a correcting voltage, generated 
on the basis of the distortion, to a driving voltage 
waveform. 

CONSTITUTION: An input voltage switching control 
circuit 133 outputs the voltage that a Y driver 12 
outputs to a scanning electrode Y5 in a period wherein a 
selection voltage is applied from a scanning electrode Y1 
to Y3, the voltage that the Y driver 12 to a scanning 
electrode Y2 in a period wherein the selection voltage is 
applied from Y4 to Y6 to a differential amplifier circuit 
1 36 respectively. Then the differential amplifier circuit 
136 outputs only the distortion of the voltage waveform 
that the Y driver 1 2 outputs to the scanning electrode 
Y2 or Y5. This distortion is added by voltage adding 

circuits 137-140 to voltages V0-~V4 to obtain voltages V0-V4\ which are outputted to an X 
driver 11. Namely, voltage variations on the scanning electrodes Y1-Y6 are detected and the 




voltages on signal electrodes XI -X6 are also varied corresponding to them. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel with which it is formed so that two or more scan electrodes may be 
formed in one substrate of the substrate of the pair which pinches a liquid crystal layer and two or more 
signal electrodes may intersect said scan electrode at the substrate of another side, and the amount of this 
intersection becomes a display dot, The scan electrode drive circuit which supplies a driver voltage wave 
to said two or more scan electrodes of each of this liquid crystal panel, The signal-electrode drive circuit 
which supplies a driver voltage wave to said two or more signal electrodes of each. The power circuit 
which generates two or more electrical potential differences which need two or more electrical potential 
differences and said signal-electrode drive circuits which need said scan electrode drive circuit to form 
the driver voltage wave supplied to said two or more scan electrodes of each to form the driver voltage 
wave supplied to said two or more signal electrodes of each, In the liquid crystal display possessing the 
amendment means which adds the correction voltage according to the alphabetic character and graphic 
form which said Hquid crystal panel displays to at least said driver voltage [ to which it is impressed by 
said scan electrode ] wave-Uke, and said driver voltage wave-like one side which are impressed to said 
signal electrode The electrical potential difference which said amendment means generates in a part of 
said Uquid cr>^stal panel, said scan electrode dri ve circuit, said signal-electrode drive circuit, or power 
circuit [ at least ], Or the liquid crystal display characterized by making into said correction voltage said 
electrical potential difference which possesses a detection means to detect change of a current and this 
detection means detects, or the electrical potential difference of the magnitude according to change of a 
current. 

[Claim 2] The liquid crystal display characterized by detecting electrical-potential-difference change of 
a difference with at least one electrical potential difference in a liquid crystal display according to claim 
1 among the electrical potential differences which said detection means needs for forming the driver 
voltage wave of at least 1 scan electrode, and the driver voltage wave which said scan electrode drive 
circuit which said power circuit generates supplies to said two or more scan electrodes of each among 
said two or more scan electrodes of each of said liquid crystal panel. 

[Claim 3] It forms so that the substrate with which said scan electrode of said liquid crystal panel is 
formed may be intersected in a liquid crystal display according to claim 1 with said some of two or more 
signal electrodes [ at least ] in at least one or more electrical-potential-difference detection electrodes. Or 
the liquid crystal display with which it forms so that the substrate with which said signal electrode of 
said liquid crystal panel is formed may be intersected with said some of two or more scan electrodes [ at 
least ] in at least one or more electrical-potential-difference detection electrodes, and said detection 
means is characterized by detecting the voltage variation generated in said electrical-potential-difference 
detection electrode. 

[Claim 4] The liquid crystal display characterized by detecting the current to which said detection means 
flows in said scan electrode drive circuit from said power circuit in a liquid crystal display according to 
claim 1 about at least one electrical potential difference which said power circuit supplies to said scan 
electrode drive circuit. 
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[Claim 5] The liquid crystal display characterized by setting up the predetermined function with which 
said amendment means makes change of the said two or more electrical potential differences or the 
current which said detection means detects two or more variables, and generating the correction voltage 
according to this function when change of the electrical potential difference or current which said 
detection means detects is plurality in a liquid crystal display claim 2, 3, or given in four. 
[Claim 6] The liquid crystal display characterized by being the function with which said function 
equalizes said two or more variables in a liquid crystal display according to claim 5. 
[Claim 7] When said electrical-potential-difference detection electrode formed in said liquid crystal 
panel is plurality in a liquid crystal display according to claim 3 Two or more correction voltage which 
set up the predetermined function with which said amendment means makes change of the electrical 
potential difference which said detection means detects from said each electrical-potential-difference 
detection electrode two or more variables, and responded to this function is generated, The liquid crystal 
display characterized by making into either of said two or more correction voltage correction voltage 
added to said drive wave of said signal electrode or said scan electrode according to the location within 
said liquid crystal panel of said signal electrode or said scan electrode in which it is located, 
[Claim 8] The liquid crystal display with which said electrical-potential-difference detection electrode is 
characterized by having changed the area of the part which this electrical-potential-difference detection 
electrode, said two or more signal electrodes, or said scan electrode intersects respectively with said 
signal electrode or said scan electrode in a liquid crystal display according to claim 3. 
[Claim 9] Two or more correction voltage which set up two or more predetermined functions with which 
said amendment means makes change of the said two or more electrical potential differences or the 
current which said detection means detects two or more variables in a liquid crystal display according to 
claim 5, and responded to these two or more functions is generated, The liquid crystal display 
characterized by making into either of said two or more correction voltage correction voltage added to 
said drive wave of said signal electrode or said scan electrode according to the location within said 
hquid crystal panel of said signal electrode or said scan electrode in which it is located. 
[Claim 10] The liquid crystal display characterized by generating the correction voltage according to the 
number of dots to which said amendment means is [ of said display dots of electrical-potential- 
difference change which said detection means detects, and said liquid crystal panel ] on in a liquid 
crystal display according to claim 3. 

[Claim 1 1] Electronic equipment characterized by providing a liquid crystal display claim 1, 2, 3, 4, 5, 6, 
7, 8, 9, or given in ten. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an improvement of display imevenness in detail about a 

liquid crystal display. 

[0002] 

[Description of the Prior Art] A drive and a display are performed because the liquid crystal panel of a 
liquid crystal display supplies the voltage waveform (it is henceforth called a driver voltage wave.) 
which consisted of different electrical potential differences generated in the scan electrode and signal 
electrode which constitute a liquid crystal panel in the power circuit in a Uquid crystal display. And 
these driver voltage waves change according to the contents which a liquid crystal panel displays. 
[0003] Here, distortion arose in the voltage waveform impressed to a scan electrode and a signal 
electrode by the voltage waveform which a liquid crystal panel is a capacitive load, and is impressed to a 
scan electrode and a signal electrode since the scan electrode and the signal electrode have electric 
resistance, and there was a problem said that unevenness occurs in a display by this. 
[0004] The approach of adding correction voltage to a driver voltage wave which was shown by JP,2- 
89,A for which the writer etc. applied, and correcting distortion about this problem, was learned. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the approach shown by JP,2-89,A etc. 
needed the circuit for calculating the amount of amendments beforehand when performing this although 
it could reduce display unevenness remarkably, the Uquid crystal display became comphcated and small 
Ughtweight-ization was difficult. 

[0006] This invention is made in view of this problem, and it notes that distortion produced in the 
voltage waveform impressed to a scan electrode and a signal electrode is specified by total of change of 
the electrical potential difference on the signal electrode to the electrical potential difference on a scan 
electrode. Since the current according to total of change of this electrical potential difference 
furthermore flows to a power circuit, distortion generated in the scan electrode or signal electrode within 
a liquid crystal panel by supervising change of these electrical potential differences or change of a 
current is presumed. It is what is going to cancel display unevenness by adding the correction voltage 
which offsets this distortion to a driver voltage wave. The purpose is in offering the electronic 
equipment which canceled display unevenness by simple circuitry and carried the high display and the 
legible display of display grace and which was formed into small lightweight. 
[0007] 

[Means for Solvmg the Problem] The liquid crystal panel with which the liquid crystal display of the 1st 
this invention is formed so that two or more scan electrodes may be formed in one substrate of the 
substrate of the pair which pinches a liquid crystal layer and two or more signal electrodes may intersect 
said scan electrode at the substrate of another side, and the amount of this intersection becomes a display 
dot. The scan electrode drive circuit which supplies a driver voltage wave to said two or more scan 
electrodes of each of this liquid crystal panel, The signal-electrode drive circuit which supplies a driver 
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voltage wave to said two or more signal electrodes of each, The power circuit which generates two or 
more electrical potential differences which need two or more electrical potential differences and said 
signal-electrode drive circuits which need said scan electrode drive circuit to form the driver voltage 
wave supplied to said two or more scan electrodes of each to form the driver voltage wave supplied to 
said two or more signal electrodes of each, In the liquid crystal display possessing the amendment 
means which adds the correction voltage according to the alphabetic character and graphic form which 
said liquid crystal panel displays to at least said driver voltage [ to which it is impressed by said scan 
electrode ] wave-like, and said driver voltage wave-like one side which are impressed to said signal 
electrode The electrical potential difference which said amendment means generates in a part of said 
liquid crystal panel, said scan electrode drive circuit, said signal-electrode drive circuit, or power circuit 
[ at least ], Or a detection means to detect change of a current is provided and the description of making 
into said correction voltage said electrical potential difference which this detection means detects, or the 
electrical potential difference of the magnitude according to change of a current is carried out. 
[0008] The liquid crystal display of the 2nd this invention is set to the liquid crystal display of the 1st 
this invention. Although said detection means forms the driver voltage wave of at least 1 scan electrode, 
and the driver voltage wave which said scan electrode drive circuit which said power circuit generates 
supplies to said two or more scan electrodes of each among said two or more scan electrodes of each of 
said liquid crystal panel It is characterized by detecting electrical-potential-difference change of a 
difference with at least one electrical potential difference among required electrical potential differences. 

[0009] The Hquid crystal display of the 3rd this invention is set to the liquid crystal display of the 1st 
this invention. It forms so that the substrate with which said scan electrode of said liquid crystal panel is 
formed may be intersected with said some of two or more signal electrodes [ at least ] in at least one or 
more electrical-potential-difference detection electrodes. Or it forms so that the substrate with which 
said signal electrode of said liquid crystal panel is formed may be intersected with said some of two or 
more scan electrodes [ at least ] in at least one or more electrical-potential-difference detection 
electrodes, and said detection means is characterized by detecting the voltage variation generated in said 
electrical-potential-difference detection electrode. 

[0010] The liquid crystal display of the 4th this invention is characterized by detecting the current to 
which said detection means flows in said scan electrode drive circuit from said power circuit about at 
least one electrical potential difference which said power circuit supplies to said scan electrode drive 
circuit in the liquid crystal display of the 1st this invention. 

[001 1] It is characterized by for the liquid crystal display of the 5th this invention setting up the 
predetermined function with which said amendment means makes change of the said two or more 
electrical potential differences or the current which said detection means detects two or more variables 
when change of the electrical potential difference or current which said detection means detects is 
plurality in the liquid crystal display of this invention of the 2nd, 3, or 4, and generating the correction 
voltage according to this function. 

[0012] The liquid crystal display of the 6th this invention is characterized by being the function with 
which said function equalizes said two or more variables in the liquid crystal display of the 5th this 
invention. 

[0013] The liquid crystal display of the 7th this invention is set to the liquid crystal display of the 3rd 
this invention. When said electrical-potential-difference detection electrode formed in said liquid crystal 
panel is plurality, generate two or more correction voltage which set up the predetermined function with 
which said amendment means makes change of the electrical potential difference which said detection 
means detects from said each electrical-potential-difference detection electrode two or more variables, 
and responded to this function. It is characterized by making into either of said two or more correction 
voltage correction voltage added to said drive wave of said signal electrode or said scan electrode 
according to the location within said liquid crystal panel of said signal electrode or said scan electrode in 
which it is located. 

[0014] The liquid crystal display of the 8th this invention is characterized by said electrical-potential- 
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difference detection electrode having changed the area of the part which this electrical-potential- 
difference detection electrode, said two or more signal electrodes, or said scan electrode intersects 
respectively with said signal electrode or said scan electrode in the liquid crystal display of the 3rd this 
invention. 

[0015] The liquid crystal display of the 9th this invention is set to the liquid crystal display of the 5th 
this invention. Two or more correction voltage which set up two or more predetermined functions with 
which said amendment means makes change of the said two or more electrical potential differences or 
the current which said detection means detects two or more variables, and responded to these two or 
more functions is generated, It is characterized by making into either of said two or more correction 
voltage correction voltage added to said drive wave of said signal electrode or said scan electrode 
according to the location within said liquid crystal panel of said signal electrode or said scan electrode in 
which it is located. 

[0016] The liquid crystal display of the 10th this invention is characterized by said amendment means 
generating the correction voltage according to the number of dots to which said detection means is [ of 
said display dots of electrical-potential-difference change to detect and said liquid crystal panel ] on in 
the liquid crystal display of the 3rd this invention. 

[0017] The electronic equipment of the 1 1th this invention is characterized by providing the liquid 

crystal display of this invention of the 1st, 2, 3, 4, 5, 6, 7, 8, 9, or 10. 

[0018] 

[Example] 

The drive approach of [example 1] this invention is explained in more detail using an example. Here, the 
case where the display unevenness first generated in the array direction of the signal electrode of a liquid 
crystal panel is canceled is explained. 

[0019] Drawing 1 is drawing showing the configuration of this example. By a diagram, while consists of 
substrates 101 and 102 of the pair to which 10 pinches a liquid crystal layer (not shown) with a liquid 
crystal panel, and signal electrodes X1-X6 are formed in the scan electrodes Y1-Y6 and the substrate 
102 of another side at the substrate 101. Here, respectively, the scan electrodes Yl-YG and signal 
electrodes XI -X6 are for this simplifying explanation with six, although it is few, and there are usually 
farther than this. [ many ] 

[0020] 1 1 is X driver and 1 1 1-1 13 are a 6 bits shift register circuit, a 6-bit latch circuit, and the analog 
switching circuit of 4 circuit 1 6-bit contact with the internal configuration element, respectively. In 
addition, the number of bits is the number of the signal electrodes of a liquid crystal panel 10. 
[0021] 12 is Y driver and 121 and 122 are a 6-bit shift register circuit and the analog switching circuit of 
4 circuit 1 6-bit contact with the internal configuration element, respectively. In addition, the number of 
bits is the number of the scan electrodes of a liquid crystal panel 10. And a data signal, CK signal, LP 
signal, DI signal, and FR signal are incorporated from the exterior. The above configuration is the same 
as the configuration of the conventional technique. 

[0022] 13 is a power circuit and it is the electrical-potential-difference VO-electrical-potential-difference 
VI = electrical-potential-difference VI -electrical-potential-difference V2= electrical-potential-difference 
V3-electrical-potential-difference V4= electrical-potential-difference V4-electrical potential difference 
V5 (= it sets with V.) about the electrical potential difference of 6 level required to drive a liquid crystal 
panel, electrical-potential-difference VO-electrical-potential-difference V5=n-V (n ~ a positive number - 

- it is - usually - 10 order -) the case where the electrical potential differences V0-V5 which have 
unrelated relation are generated — 131 - an electrical-potential-difference dividing network - it is — 
fi-om five resistors Rl, R2, R3, R4, and R5 - becoming - resistors Rl, R2, R4, and R5 - R - resistance 

— having — R3 - R (n-4) — it has resistance. If an electrical potential difference VO and an electrical 
potential difference V5 are impressed to the both ends of this electrical-potential-difference dividing 
network 131, i.e., drawing, to the bottom of a resistor R5 a resistor Rl top, respectively, electrical 
potential differences VI, V2, V3, and V4 will be divided, respectively between each resistor Rl, R2 and 
R2, and R3, R3, R4 andRR5 [ 4 and ], and it will generate. 

[0023] 0P1-0P4 are voltage follower circuits which lower an impedance and output the electrical 
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potential differences VI, V2, V3, and V4 which the electrical-potential-difference dividing network 1 1 
generated. Generally these voltage follower circuits 0P1-0P4 are constituted by the operation 

amplifying circuit. 

[0024] 132 is a reference voltage changeover switch and is a switch which changes and outputs an 
electrical potential difference VI or an electrical potential difference V4 according to FR signal. 
[0025] 133 is an input voltage change control circuit, and while Y driver is outputting the selection 
electrical potential difference to either of Y3 from the scan electrode Yl, it is a circuit which outputs the 
switch control signal 134 set to "1" in "0" while outputting the selection electrical potential difference to 
either of Y6 from the scan electrode Y4. Since it can form easily in the comparator circuit which 
compares the size as a result of the counting circuit where this circuit made LP signal the clock signal, 
and made DI signal the reset signal, and this counting circuit, especially the thing illustrated and 
explained is omitted. 

[0026] 135 is an input voltage changeover switch, and when the switch control signal 134 is "1", it 
chooses and outputs the voltage waveform which outputs the electrical potential difference which the Y 
driver 12 outputs to the scan electrode Y2 to Y5 at the time of "0." 

[0027] 136 is a differential amplifying circuit and outputs the difference of the electrical potential 
difference outputted from the reference voltage changeover switch 21 and the input voltage changeover 
switch. 

[0028] 137 - 140 - an electrical potential difference - an adder circuit - it is each - the exterior ~ 
from -- supplying -- having - an electrical potential difference - and - voltage - a follower -- a circuit 
OP - two -- OP -- three - outputting -- an electrical potential difference - V -- zero - V - two - V - 
three - V - five - a differential amplifying circuit - 136 - outputting ~ an electrical potential 
difference - having added - an electrical potential difference - respectively - an electrical potential 
difference - V - zero - ' - V two - ' « V - three - ' - V - five ' - ****** - outputting . The 
concrete example of 1 configuration of the electrical -potential-difference adder circuits 137-140 is 
shown in drawing 2 here. Either of the electrical potential differences VO, V2, V3, and V5 of drawing 1 
inputs Terminal Vref by a diagram with the terminal which inputs reference voltage. Terminal Vin 
inputs the electrical potential difference which a differential amplifying circuit 136 outputs by drawing 
2 . 201 forms a resistor by the capacitor, 202 forms a differential circuit, and 203 is a voltage follower 
circuit by the operation amplifying circuit, a terminal - Vout ~ voltage - a follower — a circuit - 203 — 
an output -- drawing 1 - an electrical potential difference - V — zero - ' - V - two ~ * - V - three - ' 

V - five ~ * - corresponding . Here, since the electrical potential difference which the differential 
ampHfying circuit 136 inputted into Terminal Vin by drawing 2 outputs is almost close to a differential 
wave, it can output the electrical potential difference which applied the electrical potential difference of 
Terminal Vin to the electrical potential difference of Terminal Vref in approximation from the voltage 
follower circuit 203 by connecting this electrical potential difference to the terminal Vin of the 
differential circuit which consists of resistance 201 and a capacitor 202. 

[0029] and -- drawing 1 - an electrical potential difference - V - zero ~ V - one - V - four - V ~ 
five ~ Y ~ a driver ~ 12 — supplying — having — an electrical potential difference — V — zero ~ • ~ V — 
two - • - V - three - * - V ~ five - * - X - a driver - 1 1 - supplying - having . here - Y ~ a driver - 

- 12 - supplying - an electrical potential difference - V - five -- V one - and - X - a driver - 1 1 - 
supplying - an electrical potential difference - V - zero ~ ' - V - two - ' - respectively -- the - one -- 
an electrical potential difference — a group ~ selection - an electrical potential difference — un — 
selection ~ an electrical potential difference - lighting - an electrical potential difference - astigmatism 
~ a LGT - an electrical potential difference - a call ~ an electrical potential difference - V - zero ~ V 

— four — V — five — * — V — three - ' — respectively - the selection electrical potential difference of the 
2nd electrical-potential-difference group, a non-choosing electrical potential difference, a lighting 
electrical potential difference, and an astigmatism LGT electrical potential difference ~ calling . 
[0030] It has the above composition. In addition, about connection between each circuit, with drawing, 
since it is clear, explanation is omitted. And as shown in drawing 3 , a data signal, CK signal, LP signal, 
and DI signal are supplied from the outside. 
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[0031] Here, actuation is explained. 

[0032] First, the X driver 1 1 incorporates the data signal which determines the contents of a display 
synchronizing with CK signal shown in drawin g 3 one by one to a shift register circuit 111, and shifts it 
to it. And if only the number of signal electrodes of a liquid crystal panel 10 and the same number 
incorporate data to a shift register circuit 111, synchronizing with LP signal shown in drawing 3 , the 
contents of each bit of a shift register circuit 1 1 1 will be incorporated by each bit of a latch circuit 1 12. 
The level-shifter circuit 1 13 outputs the electrical potential difference according to the contents and the 
FR signal 15 which were incorporated to the latch circuit 112. That is, when the contents of each bit 
incorporated to the latch circuit 112 show lighting (henceforth referred to as "1".), a lighting electrical 
potential difference is outputted, and when the contents show an astigmatism LGT (henceforth referred 
to as "0".), an astigmatism LGT electrical potential difference is outputted. And the 1st electrical- 
potential-difference group is outputted about the case where it is shown that FR signal chooses the 1st 
electrical-potential-difference group (henceforth referred to as "0".), and the 2nd electrical-potential- 
difference group is outputted about the case where it is shown that FR signal chooses the 2nd electrical- 
potential-difference group (henceforth referred to as "1".). 

[0033] The Y driver 12 incorporates DI signal shown in drawing 4 which determines the scan electrode 
chosen synchronizing with LP signal one by one to a shift register circuit 121, and shifts it to it. The 
level-shifter circuit 122 outputs the electrical potential difference according to the contents and the FRI 
signal 15 which were incorporated to the latch circuit 121. That is, when the contents of each bit 
incorporated to the latch circuit 112 show selection, a selection electrical potential difference is 
outputted, and when the contents show un-choosing, a non-choosing electrical potential difference is 
outputted. And the 1st electrical-potential-difference group is outputted about the case where the FR 
signal 15 is "0", and the 2nd electrical-potential-difference group is outputted about the case where FR 
signal is "1." 

[0034] The electrical potential difference which the Y driver 12 outputs to the scan electrode Y2 in the 
period which outputs the electrical potential difference which the Y driver 12 outputs to the scan 
electrode Y5 in the period when, as for the input voltage change control circuit 133, a selection electrical 
potential difference impresses an input voltage changeover switch to Y3 from the scan electrode Yl here 
to a differential amplifying circuit 136, and a selection electrical potential difference impresses to Y6 
from the scan electrode Y4 is outputted to a differential amplifying circuit 136. Therefore, the electrical 
potential difference superimposed on distortion by the voltage waveform from which electrical potential 
differences VI and V4 always change according to FR signal is outputted to 136. 
[0035] In 132, at this time, a reference voltage changeover switch outputs either of the electrical 
potential differences VI and V4 to a differential amplifying circuit 136 according to FR signal. 
[0036] Therefore, only a part for distortion of the voltage waveform by which the Y driver 12 outputs a 
differential amplifying circuit 136 to the scan electrode Y2 or Y5 is outputted. 

[0037] this ~ distortion - a part - an electrical potential difference - an adder circuit - 137 - 140 - an 
electrical potential difference — V — zero — V — two — V — three — V — four — adding — an electrical 
potential difference ~ V - zero ~ * - V ~ two - * ~ V ~ three - ' — V - four ~ * - ****** - the X 
driver 1 1 - outputting . 
[0038] The above actuation is performed. 

[0039] Therefore, if distortion (this is set to Ve.) occurs on the electrical potential difference on the scan 
electrode which a non-choosing electrical potential difference (VI or V4) impresses, the electrical 
potential difference on a scan electrode will serve as Vc+Ve. this — the time — a signal electrode — a top 

— an electrical potential difference — an electrical potential difference -- V — zero - V ~ one - or — V — 
three V - five Ve - having added - an electrical potential difference - V — zero ~ * - V - two - ' 

— or — V — three — * — V — five — ' — becoming . Therefore, the electrical-potential-difference 
difference of a scan electrode and a signal electrode is V0\ - Vl= (VO+Ve) It is set to -(Vl+Ve) =VV1- 
V2'=(VHVe)-(V2+Ve) =VV3*-V4=(V3+Ve)-(V4+Ve) =W4-V5' =(V4+Ve)-(V5+Ve) =V, and a 
difference always becomes fixed regardless of the distorted magnitude sense. Therefore, a difference is 
lost to the effective voltage impressed to each dot of a liquid crystal panel 10, and display unevenness is 
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lost. This is shown in drawing 4 . the electrical potential difference VO when drawing 4 performs the 
display with a liquid crystal panel 10 - an electrical potential difference V2, and an electrical potential 
difference VO - it is drawing showing a part of output wave of the Y driver 12 outputted to '-V2' and the 
scan electrode Y2 thru/or Y5. 

[0040] 401-402 of a broken line show electrical potential differences V0-V2 by a diagram, and 404 of a 
continuous line and 406 show electrical-potential-difference VO' and the output wave of the Y driver 12 
which shows V2' and outputs 405 of a continuous line to the scan electrode Y2 thru/or Y5. 407 and 408 
~ respectively - the output wave of electrical-potential-difference VO*, and the V2' and the Y driver 12 - 
- the electrical-potential-difference difference of 405 is shown. [ and ] In addition, a few is shifted and it 
is displayed that 401-403 are legible, here - the output wave of the Y driver 12 - if 405 is distorted and 
voltage variation occurs, this will be followed and 404 and 406, electrical-potential-difference VO 
[ i.e., ],' and VT will also change an electrical potential difference. By this, the electrical-potential- 
difference differences 407 and 408 become always fixed, without depending distorted. Here, although 
the 1st electrical-potential-difference group was explained, it becomes the same also about the 2nd 
electrical-potential-difference group. 

[0041] Although a part for distortion of the voltage waveform which the Y driver 12 outputs was only 
added to the electrical potential difference supplied to the X driver 11, since the interior of a liquid 
crystal panel 10 is more greatly distorted from distortion of the voltage waveform which the Y driver 12 
outputs, the electrical potential difference added to the electrical potential difference suppUed to the X 
driver 1 1 in consideration of at this rate may be enlarged slightly. This can be easily set up by setting the 
gain of a differential amplifying circuit 136 as a suitable value. And it is not necessary to necessarily 
enlarge to distortion detected in this case at linearity. 

[0042] In addition, although the scan electrode to refer to was set to Y2 and Y5 here, there is nothing 
that is limited to this, of course, and it is good even about the scan electrode of which location. 
Moreover, the distortion about two or more scan electrodes may be equalized and used. 
[0043] By detecting the voltage variation on a scan electrode and fluctuating the electrical potential 
difference on a signal electrode corresponding to this, as stated above, display unevenness was simply 
[ easily and ] cancelable. 

[0044] Although the [example 2] example 1 showed how to add correction voltage to the driver voltage 
wave of a signal electrode, the effectiveness that it is also easy to add correction voltage to the driver 
voltage wave of a scan electrode and same can be acquired. This example is explained. Drawin g 5 is 
drawing showing an example of the configuration of this example. 

[0045] By a diagram, except 531 - 533 in a power circuit 53, it is the same as drawing 1 , and since 53 
carries out the same actuation, it attaches a jack per line and omits explanation in a power circuit. 
[0046] 531 is a differential amplifying circuit, reverses a polarity and outputs the difference of the 
electrical potential difference outputted fi-om the reference voltage changeover switch 21 and the input 
voltage changeover switch. 

[0047] 532 and 533 are electrical-potential-difference adder circuits with the same circuitry as the 
electrical-potential-difference adder circuits 137-140 of drawing 1 , and output the electrical potential 
difference adding the electrical potential difference which a differential amplifying circuit 531 outputs to 
the electrical potential differences VI and V4 which the voltage follower circuits OPl and 0P4 output 
as electrical-potential-difference VT and V2*, respectively. 

[0048] And an electrical potential difference VO, Vr, V4', and V5 are supplied to the Y driver 12 by 
drawing 1 , and electrical potential differences VO, V2, V3, and V5 are supplied to the X driver 11. 
Here, the electrical potential differences VO and V2 supplied to the electrical potential difference V5, 
vr, and the X driver 1 1 which are supplied to the Y driver 12 turn into the selection electrical potential 
difference of the 1st electrical-potential-difference group, a non-choosing electrical potential difference, 
a lighting electrical potential difference, and an astigmatism LGT electrical potential difference, 
respectively, and an electrical potential difference VO, V4*, and V5 and V3 become the selection 
electrical potential difference of the 2nd electrical-potential-difference group, a non-choosing electrical 
potential difference, a lighting electrical potential difference, and an astigmatism LGT electrical 
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potential difference, respectively, 

[0049] When the electrical potential difference on a scan electrode tends to serve as Vc+Ve since it has 
the above composition if distortion (this is set to Ve.) tends to occur on the electrical potential difference 
on the scan electrode which a non-choosing electrical potential difference (VI or V4) impresses namely, 
distortion in which they tend to generate the electrical potential difference of -Ve since the electrical- 
potential-difference adders 532 and 533 are added to electrical potential differences VI or V4 is offset 
mostly. Therefore, on the non-choosing electrical potential difference on a scan electrode, distortion is 
almost lost, and display unevenness is lost. 

[0050] Since the interior of a liquid crystal panel 10 is more greatly distorted from distortion of the 
voltage waveform which the Y driver 12 outputs, correction voltage added to the electrical potential 
difference supplied to the Y driver 12 in consideration of at this rate may be enlarged slightly. This can 
be easily set up by setting the gain of a differential amplifying circuit 531 as a suitable value. And it is 
not necessary to necessarily enlarge to distortion detected in this case at linearity. 
[0051] Detecting the voltage variation on a scan electrode, as stated above, and fluctuating the electrical 
potential difference on a scan electrode corresponding to this was also able to cancel display 
unevenness. 

[0052] Moreover, even if it applies correction voltage to both a signal electrode and the scan electrode of 
a driver voltage wave combining an example 1 and an example 2, there is same effectiveness. 
[0053] An example besides [an example 3] is shown. In the examples 1 and 2, display unevenness was 
canceled by changing the electrical potential difference supplied to X driver or Y driver by distortion of 
the output wave of Y driver outputted to a specific scan electrode. Here, although JP,2-89,A for which 
the writer applied has explained in detail, if it says simply, distortion of the output wave of Y driver 
thru/or the voltage waveform on a scan electrode is prescribed by the total of change of an electrical 
potential difference to the scan electrode of each signal electrode. Therefore, an electrical-potential- 
difference detection electrode may be formed on the substrate with which the scan electrode of a liquid 
crystal panel is formed, capacity coupling of this electrical-potential-difference detection electrode may 
be carried out by the signal electrode and the liquid crystal layer, total of electrical-potential-difference 
change of a signal electrode may be detected, and the electrical potential difference which presumes the 
distortion on a scan electrode and is supplied to X driver from this result may be changed. 
[0054] This is explained in more detail using drawing 6 . Drawing 6 shows the configuration of this 
example. Except liquid crystal panel 10a and power circuit 63, it is the same as the configuration of 
drawing 1 , and explanation is omitted by a diagram. 

[0055] Liquid crystal panel 10a newly adds the electrical-potential-difference detection electrode YD on 
the substrate 101 of the liquid crystal panel 10 of drawin g 1 by drawing 6 . The electrical-potential- 
difference detection electrode YD is provided so that all the signal electrodes XI -X6 may be countered, 
as shown in drawing. When the effects which make it generate from a signal electrode XI here on the 
scan electrode by the electrical-potential-difference change on Xsix differ for every signal electrode, the 
width of face of the electrical-potential-difference detection electrode YD may be formed so that it may 
become large, as it hopes that it is not uniform, for example, becomes the right from the left. 
[0056] 63 is a power circuit in drawing 6 , and since components other than 63 1 - 633 are the same as 
the power circuit 13 of drawing 1 , explanation is omitted. 631 forms a differential circuit by the 
capacitor which consists of an electrical-potential-difference detection electrode YD prepared on liquid 
crystal panel 10a by the resistor, and signal electrodes XI -X6 which counter this. 632 lowers an 
impedance and outputs the electrical potential difference generated in the electrical-potential-difference 
detection electrode YD in a voltage follower circuit. This voltage follower circuit 632 may not exist and 
may not necessarily be a twice [ arbitration ] as many noninverting amplifier as this in one 1 time the 
amplification factor of this. 633 is a switch which changes the electrical potential difference (it is 
henceforth called reference voltage) applied to the end of a resistor 63 1 in a switching circuit to an 
electrical potential difference VI or an electrical potential difference V4. That is, when Y driver uses the 
electrical potential difference VI as a non-choosing electrical potential difference and the electrical 
potential difference V4 is used for the electrical potential difference VI, an electrical potential 
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difference V4 is applied to the end of a resistor 63 1 . more than ~ a configuration - becoming --****- 

since — voltage - a follower -- a circuit — 632 -- each — a signal electrode — X — one - six — an electrical 
potential difference — change ~ total — having responded — voltage variation — generating - since — 
this — voltage variation - using — an electrical potential difference — an adder circuit — 137 - 140 ~ an 
electrical potential difference - V - zero - • - V - two - ' - V - three * - V - five - * - generating . 

[0057] The above configuration and actuation are carried out. 

[0058] Therefore, since the same actuation as an example 1 is carried out, while acquiring the same 
effectiveness When the drive approach is not the electrical-potential-difference equalizing method (for 
example, when a liquid crystal panel is driven by the approach which the voUage waveform of a 
configuration which is different on the binary electrical potential difference shown by JP,60-247224,A 
etc. makes impress to a scan electrode, and drives) Since the configuration where the voltage waveforms 
of each scan electrode differed separately is carried out and it is difficult to carry out direct detection of 
the distortion of a scan electrode scan electrode, the approach of this example of presuming the 
distortion on a scan electrode with an electrical-potential-difference detection electrode is effective. 
[0059] In addition, the switching circuit 631 is needed when the non-choosing electrical potential 
difference which the Y driver 12 uses uses two electrical potential differences of electrical potential 
differences VI and V4. That is, it is because it is necessary to also change the reference voltage applied 
to the end of a resistor 631 when the non-choosing electrical potential difference which the Y driver 12 
outputs changes from an electrical potential difference VI (4) to V4 (1), in case total of the electrical- 
potential-difference change on the signal electrode to the non-choosing electrical potential difference 
which the Y driver 12 outputs is detected (when FR signal changes). Therefore, communalize a non- 
choosing electrical potential difference and Y driver is based on a non-choosing electrical potential 
difference. It is the group (it is not necessary to be necessarily 1 set) of the positive/negative electrical 
potential difference with the same absolute value about a selection electrical potential difference. By 
making X driver the configuration which moves by the positive/negative electrical potential difference 
with the same absolute value (it is not necessary to be necessarily 1 set) similarly as a configuration 
which moves The value of the reference voltage which the switching circuit 633 of comparatively high 
pressure-proofing which changes electrical potential differences VI and V4 becomes unnecessary, and 
is appUed to the end of a resistor 631 becomes good on the fixed electrical potential difference of 
arbitration. For example, reference voltage may be set as the electrical potential difference of the middle 
point of electrical potential differences VO and V5. 

[0060] Furthermore, when FR signal equivalent to the Y driver 12 of drawing 6 changes, even if it is Y 
driver of a configuration of that a non-choosing electrical potential difference changes from an electrical 
potential difference VI (4) to V4 (1) When FR signal changes, also by making correction voltage a 
circuit (for example, switch of low pressure-proofing which short-circuits resistor 631) configuration 
which is not generated compulsorily, the value of the reference voltage which a switching circuit 633 
becomes unnecessary and is applied to the end of a resistor 631 becomes good on the fixed electrical 
potential difference of arbitration. 

[0061] Moreover, although correction voltage is added to the driver voltage wave of a signal electrode in 
this example, the same effectiveness as an example 2 is acquired by preparing the inversed amplification 
which reverses the polarity of the electrical potential difference which the voltage follower circuit 632 
outputs, and adding this to the driver voltage wave of a scan electrode by making this output voltage into 
correction voltage. 

[0062] The distortion of the output wave of [an example 4] and also Y driver thru/or the voltage 
waveform on a scan electrode is generated when a current flows to Y driver and a scan electrode. And 
this current flows into a power circuit through Y driver. Therefore, distortion can be presumed by 
detecting the current which flows to this power circuit. Change, now ** are good in the electrical 
potential difference supplied to X driver by this. 

[0063] This is explained in more detail using drawing 7 . Drawing 7 shows the configuration of this 
example. Except power circuit 73, it is the same as the configuration of drawing 1 , and explanation is 
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omitted by a diagram. Since components other than resistors 731 and 732, a differential amplifying 
circuit 733, and 734 are still the same as the power circuit 13 of drawing 1 in the power circuit 73 of 
drawing 6 , explanation is omitted. Resistors 731 and 732 have minute resistance by current detection 
resistance, and the both ends of a resistor are made to generate the electrical potential difference 
proportional to the current which flows to this resistor. Differential amplifying circuits 733 and 734 
output the electrical-potential-difference difference generated to the both ends of resistors 731 and 732, 
respectively to an electrical-potential-difference adder circuit, this — an electrical potential difference — 
a difference - being based - an electrical potential difference ~ an adder circuit 137 - 140 - an 
electrical potential difference ~ V -- zero ~ ' - V - two - ' V - three - ' V - five * ~ generating . 
The above configuration and actuation are carried out. 

[0064] Therefore, since the same actuation as an example 1 is carried out, while acquiring the same 
effectiveness, the reference voltage changeover switch 132 which was required of the example 1, the 
input voltage change control circuit 133, and the input voltage changeover switch 135 can simplify 
needlessness and a collapsibility circuit. 

[0065] Moreover, the same effectiveness as an example 2 is acquired by adding this to the driver voltage 
wave of a scan electrode by making into correction voltage the electrical potential difference which 
reversed the polarity of the electrical potential difference which differential amplifying circuits 733 and 
734 output. 

[0066] In addition, although this example showed how to detect the current of a non-choosing electrical 
potential difference The electrical potential difference impressed to each signal electrode distortion 
which each signal electrode generates in the driver voltage wave on a scan electrode (non-choosing 
electrical potential difference) From a lighting electrical potential difference to an astigmatism LGT 
electrical potential difference Since it is exactly the total of a current which flows to each signal 
electrode when changing from an astigmatism LGT electrical potential difference to a lighting electrical 
potential difference For example, distortion generated in the driver voltage wave on a scan electrode 
(non-choosing electrical potential difference) also by the resistor of a minute value etc. detecting 
respectively the current of the lighting electrical potential difference supplied to the X driver 1 1 of 
drawing 7 and an astigm.atism LGT electrical potential difference, and adding it can be presumed. It can 
also make it easy to make correction voltage and the same effectiveness is acquired by this. 
[0067] In the [example 5] examples 1-4, the display unevenness generated in the array direction of the 
signal electrode of a liquid crystal panel was canceled. Here, the example which cancels the display 
unevenness (this display unevenness is henceforth called weft length.) generated in the array direction of 
the scan electrode of a liquid crystal panel next is shown. Although JP,2-89,A for which the writer 
applied has explained this weft length in detail If it says simply, when more display dots on each scan 
electrode will light up In order to become blunt mostly by the time of the capacity of the capacitor which 
the display dot on this scan electrode makes becoming large, and the driver voltage wave of a scan 
electrode changing from a non-choosing electrical potential difference to a selection electrical potential 
difference, the effective voltage impressed to the display dot on that scan electrode becomes small, and 
weft length occurs. That is, weft length is prescribed by the wave-like amount of provincial accents 
when changing to a selection electrical potential difference. 

[0068] Therefore, this display unevenness is cancelable by forming an electrical-potential-difference 
detection electrode on the substrate with which the signal electrode of a liquid crystal panel is formed, 
carrying out capacity coupling of this electrical-potential-difference detection electrode by the signal 
electrode and the liquid crystal layer, detecting total of electrical-potential-difference change of a scan 
electrode, and changing the selection electrical potential difference which presumes the provincial 
accent on a scan electrode and is supplied to Y driver from this result. 

[0069] This is explained in more detail using drawing 8 . Drawing 8 shows the configuration of this 
example. Except liquid crystal panel 10b and power circuit 83, it is the same as the configuration of 
drawing 1 , and explanation is omitted by a diagram. 

[0070] Liquid crystal panel 10b newly adds the electrical-potential-difference detection electrode XD on 
the substrate 102 of the liquid crystal panel 10 of drawing 1 by drawing 8 . The electrical-potential- 
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difference detection electrode XD is provided so that all the scan electrodes Y1-Y6 may be countered, as 
shown in drawing. 

[0071] 83 is a power circuit in drawing 8 , and since components other than 831 - 833 are the same as 
the power circuit 13 of drawing 1 , explanation is omitted. 831 reverses the electrical potential difference 
which the voltage follower circuit 632 outputs in inversed amplification. 832 and 833 carry out the same 
circuitry and the same function as an adder 137 of drawin g 1 with an adder. 

[0072] It has the above composition. Here, liquid crystal panel 10b shows the voltage waveform on the 
electrical potential difference which the voltage follower circuit 632 in the case of performing a display 
which the display dot on the scan electrode Y3 turned on, and the display dot on other scan electrodes 
has turned on few outputs, and each scan electrode typically to drawin g 9 R> 9. [ many ] As for the 
voltage waveform to which the voltage follower circuit 632 outputs 901 by a diagram, and 902-904, the 
voltage waveform on the scan electrode Y2 - Y4 is shown respectively. In addition, 902-904 are the 
voltage waveforms at the time of presupposing that correction voltage is not temporarily added to the 
drive wave of a scan electrode. Here, a voltage waveform 901 serves as total of change of all the voltage 
waveforms of scan electrode Yl-6, and the part which a sequential selection electrical potential 
difference changes to scan electrode Y2-4, and is impressed to them by a diagram is shown. 
[0073] Since the voltage waveform 903 on the scan electrode Y3 becomes blunt greatly and it becomes 
a selection electrical potential difference when the scan electrode which a selection electrical potential 
difference impresses to Y3 changes from the scan electrode Y2, as drawing 9 shows, the big differential 
wave of the magnitude as this also with the ahnost same electrical potential difference 901 which the 
voltage follower circuit 632 outputs is generated. And since the voltage waveform 904 on the scan 
electrode Y4 becomes a selection electrical potential difference, without hardly becoming blunt when 
the scan electrode which a selection electrical potential difference impresses to Y4 changes from the 
scan electrode Y3, a differential wave also with the small electrical potential difference 901 which the 
voltage follower circuit 632 outputs is generated. 

[0074] Here, the polarity reversals of the output of the voltage follower circuit 632 are carried out in 
inversed amplification 831, and it is added to a selection electrical potential difference with adders 832 
and 833 by making this into correction voltage. 

[0075] Therefore, since the selection electrical potential difference to which bigger correction voUage 
was added impresses when the voltage waveform 903 on the scan electrode Y3 tends to become blunt 
greatly and it is going to become a selection electrical potential difference, it is right set so that a 
selection electrical potential difference may be reached more early in fact. 
[0076] Therefore, how to become blunt when changing from a non-choosing electrical potential 
difference to a selection electrical potential difference mostly, without being based on the number which 
has turned on the display dot on each scan electrode becomes almost the same, and can prevent weft 
length. 

[0077] [Example 6] Further, although a voltage waveform becomes blunt greatly when many [ a 
selection electrical potential difference is impressed by a certain scan electrode, and many display dots 
on this scan electrode are on and ] since the distortion of the output wave of Y driver thru/or the voltage 
waveform on a scan electrode is generated when a current flows to Y driver and a scan electrode, the 
current of many [ this ] is not flowing to this scan electrode. Therefore, distortion can be presumed by 
detecting the current which flows to this scan electrode, and the current which flows into the part which 
in other words generates the selection electrical potential difference of a power circuit. By this, the 
electrical potential difference supplied to Y driver may be changed. 

[0078] This is explained in more detail using drawing 10 . Drawing 10 shows the configuration of this 
example. Except power circuit 103, it is the same as the configuration of drawing 7 , and explanation is 
omitted by a diagram. Since components other than resistors 1031 and 1032, differential amplifying 
circuits 1033 and 1034, an adder 1035, and 1036 are still the same as the power circuit 73 of drawin g 7 
in the power circuit 103 of drawing 10 , explanation is omitted. Resistors 1031 and 1032 have minute 
resistance by current detection resistance, and the both ends of a resistor are made to generate the 
electrical potential difference proportional to the current which flows to this resistor. Differential 
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amplifying circuits 1033 and 1034 output the electrical potential difference which acted as arbitration 
Bai of the electrical-potential-difference difference generated to the both ends of resistors 1031 and 
1032, respectively to an electrical-potential-difference adder circuit, respectively. The electrical- 
potential-difference adder circuits 1035 and 1036 add these electrical-potential-difference differences to 
electrical potential differences VO and V5, respectively, and electrical-potential-difference VO' and V5' 
are generated. The above configuration and actuation are carried out. 

[0079] Therefore, since a big current flows to resistors 1031 and 1032 when a selection electrical 
potential difference is impressed by a certain scan electrode and the voltage waveform on this scan 
electrode considers as a raw wax greatly, electrical-potential-difference VO' and V5* become the 
electrical potential difference of a big absolute value from electrical potential differences VO and V5 to a 
non-choosing electrical potential difference. Therefore, the big provincial accent of the voltage 
waveform on this scan electrode is canceled. The same effectiveness as an example 5 is acquired by this. 

[0080] In the [example 7] example 3, the electrical-potential-difference detection electrode was formed 
one on the substrate with which the scan electrode of a liquid crystal panel is formed, capacity coupling 
of this electrical-potential-difference detection electrode was carried out by the signal electrode and the 
liquid crystal layer, total of electrical-potential-difference change of a signal electrode was detected, and 
the electrical potential difference which presumes the distortion on a scan electrode and is supplied to X 
driver from this result was changed. However, if the number of scan electrodes increases, it puts in 
another way and the die length of each signal electrode becomes long, it may be difficult for the degrees 
of electrical-potential-difference change to differ in the part near X driver of each signal electrode, and a 
far part, and to presume the distortion on a scan electrode correctly. In such a case, what is necessary is 
to generate the correction voltage made into the existing suitable function which makes these electrical 
potential differences a variable, and just to add this correction voltage to the drive wave of a signal level 
by this, if weighting of the electrical potential difference which forms two or more electrical-potential- 
difference detection electrodes, and these electrical-potential-difference detection electrodes detect is 
carried out suitably and it is respectively put in another way. 

[0081 ] This is explained in more detail using drawing 1 1 . Drawing 1 1 shows the configuration of this 
example. Except liquid crystal panel 10c and power circuit 113, it is the same as the configuration of 
drawin g 1 , and explanation is omitted by a diagram. 

[0082] By drawing 1 1 , liquid crystal panel 10c is provided in the up-and-down both-sides section so 
that all the signal electrodes XI -X6 may newly on the substrate 101 of the liquid crystal panel 10 of 
drawing 1 be countered in the electrical-potential-difference detection electrode 1 and YD 2, as shown in 
drawing, respectively. When the effects which make it generate from a signal electrode XI here on the 
scan electrode by the electrical-potential-difference change on Xsix differ for every signal electrode, the 
width of face of the electrical-potential-difference detection electrode YD may be formed so that it may 
become large, as it hopes that it is not uniform, for example, becomes the right from the left. 
[0083] 1 130 is a power circuit in drawing 1 1 , and since components other than 631 1, 6312, 6321, 6322, 
1 131 - 1 134 are the same as the power circuit 13 of drawing 1 , explanation is omitted. 631 1 and 6312 
form a differential circuit by the capacitor which the electrical-potential-difference detection electrode 1 
and YD 2 becomes from the signal electrodes XI -X6 which counter this by the resistor, respectively. 
6321 and 6322 lower an impedance and output the electrical potential difference generated in the 
electrical-potential-difference detection electrode 1 and YD 2 in a voltage follower circuit, respectively. 
In addition, this circuit may not necessarily be the noninverting amplifier of one 1 time the scale factor 
[ scale factor of arbitration instead of an amplification factor ] of this. 1 131 - 1 134 - an adder - an 
electrical potential difference - V - zero -- V - two - V - three ~ V - five - two - a ** ~ voltage - a 
follower — a circuit ~ 6321 — two — outputting — an electrical potential difference — adding — 
respectively - an electrical potential difference - V - zero - * ~ V - two — * - V - three - ' — V - five 
- * — generating . 

[0084] The above configuration and actuation are carried out. Here, the example of 1 configuration of 
adders 1 131-1 134 is shown in drawing 12 . By a diagram, 1201 forms 1202, a resistor and 1203 form 
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the differential circuit of 2 inputs by the capacitor, and 1204 is a voltage follower circuit by the 
operation amplifying circuit. Moreover, a terminal 1 and Vin 2 inputs the electrical potential difference 
which the voltage follower circuits 6321 and 2 of drawing 11 output, respectively, and Terminal Vref 
inputs one electrical potential difference of the electrical potential differences VO, V2, V3, and V5. 
drawing 12 - a terminal — Vout - voltage - a follower - a circuit — 203 - an output — drawing 1 1 - an 
electrical potential difference - V zero ' ~ V - two - ' - V ~ three - * - V - five - ' - 
corresponding . Here, since the electrical potential difference which the voltage follower circuits 6321 
and 2 inputted into Terminal Vin by drawing 12 output is almost close to a differential wave, it can 
output the electrical potential difference which applied the electrical potential difference of a terminal 1 
and Vin 2 to the electrical potential difference of Terminal Vref in approximation from the voltage 
follower circuit 1204 by connecting these electrical potential differences to the terminal 1 and Vin 2 of 
the differential circuit which consists of resistance 1201 and capacitors 1202 and 1203. 
[0085] Here, it was equalized, when electrostatic capacity of capacitors 1202 and 1203 was made the 
same, and becoming the correction vohage by which weighting was carried out equally and putting in 
another way the electrical potential difference of a terminal 1 and Vin 2 as a result. Moreover, 
contribution to the correction voltage of electrical-potential-difference change of the electrical-potential- 
difference detection electrode YD2 can be enlarged by making electrostatic capacity of 1203 larger than 
a value 1202 which is different in the electrostatic capacity of these two capacitors, for example, a 
capacitor. 

[0086] The electrostatic capacity of these capacitors 1202 and 1203 can be easily set up in an 
experiment etc. Moreover, contribution to correction voltage can be similarly enlarged by setting up the 
electrostatic capacity of capacitors 1202 and 1203 similarly, and making YD2 broader than the 
electrical-potential-difference detection electrode YDl of drawing 11 , for example. 
[0087] Therefore, since distortion generated in the drive wave on a scan electrode by two or more-izing 
[ carrying out the same actuation as an example 3, and / an electrical-potential-difference detection 
electrode ] further was detected more correctly, display unevenness was more cancelable. 
[0088] In addition, the effectiveness same also about weft length as this example is acquired by forming 
two or more electrical-potential-difference detection substrates in the both-sides section on either side 
like the example 5 over an example 3, so that it may counter on the substrate with which the signal 
electrode is formed at all the scan electrodes Y1-Y6, and making a power supply section into the same 
circuitry. 

[0089] Although the electrical potential difference of the function which made the electrical potential 
difference which forms two or more electrical-potential-difference detection electrodes on the substrate 
with which the scan electrode of a liquid crystal panel is formed, and is generated in these electrical- 
potential-difference detection electrodes two or more variables was used as one correction voltage in the 
[example 8] example 7 For example, when total of change of the signal electrode on the left-hand side of 
a liquid crystal panel of a driver voltage wave completely differs from total of change of a right-hand 
side signal electrode of a driver voltage wave, the direction which applied correction voltage which is 
different in these signal electrodes can cancel display unevenness more. Therefore, display unevermess 
is further improvable by adding the correction voltage to the driver voltage wave for every signal 
electrode or scan electrode which the electrical-potential-difference detection electrode which is made to 
generate two or more correction voltage from electrical-potential-difference change obtained from two 
or more electrical-potential-difference detection electrodes, and is made to generate a certain correction 
voltage about such correction voltage intersects according to an individual. This is explained in more 
detail using drawing 13 . The example of 1 configuration of this example is shown in drawing 13 . 
[0090] Since the Y driver 12 carries out the same configuration and the actuation as Y driver of drawing 
1 , it omits explanation by a diagram. 

[0091] lOd is a liquid crystal panel in drawing 13 , and as the electrical -potential-difference detection 
electrode 1 and YD 2 newly on the substrate 101 of the liquid crystal panel 10 of drawing 1 shows in 
drawing, it is compared by each, and it has prepared in the upper edge part so that some signal 
electrodes XI -X6 may be countered respectively. Here, the comparison part of the electrical-potential- 
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difference detection electrode 1 and YD 2 is shared between this example with the signal electrode (this 

example signal electrodes X2-X5) used as a wedge shape, and crosses. However, it not necessarily 
compares and there is no need that the section shares with the same signal electrode and crosses. It is not 
necessary to separate two more electrical-potential-difference detection electrodes 1 and YD 2. That is, 
you may make it have connected too hastily. 

[0092] 1 IL, 1 IM, and 1 IR are X drivers, and except that the configuration numbers of bits of each 
circuit of the X driver 1 1 of drawing 1 and the interior differ, they carry out the same configuration and 
actuation. And the electrical potential difference of an electrical-potential-difference configuration 
different, respectively is supplied to these X drivers 1 IL, 1 IM, and 1 IR, and a driver voltage wave is 
respectively outputted with this electrical potential difference. 

[0093] 133 is a power circuit, and since the configuration and actuation of those other than 1331 - 1333 
are the same as the power circuit 1 130 of drawing 1 1 , explanation is omitted. 
[0094] 1331 and 1333 consist of an adder shown by drawin g 2 by the adder group, and are prepared 
corresponding to electrical potential differences VO, V2, V3, and V5. 

[0095] 1332 is an adder group, and this adder consists of an adder shown by drawing 12 R> 2, and is 
formed corresponding to electrical potential differences VO, V2, V3, and V5. 
[0096] The electrical potential difference which the adder groups 1331, 1332, and 1333 output is 
supplied to the X drivers 1 IL, 1 IM, and 1 IR, respectively. 

[0097] Since it has the above composition, in the electrical-potential-difference detection electrode YDl, 
total of electrical-potential-difference change of the driver voltage wave to signal-electrode XI -5 occurs. 
Here, weighting of electrical-potential-difference change of a driver voltage wave is small, so that it 
goes to X5 fi*om a signal electrode XI, since the point of the electrical-potential-difference detection 
electrode YDl serves as a wedge shape. Although total of the electrical-potential-difference change of 
the driver voltage wave to signal-electrode XI -5 also to the electrical-potential-difference detection 
electrode YD2 occurs similarly, weighting of electrical-potential-difference change of a driver voltage 
wave is small, so that it goes to XI from a signal electrode X5. 

[0098] Therefore, the voltage follower circuit 6321 mainly outputs total of electrical-potential-difference 
change of the signal electrode on the left-hand side of lOd of liquid crystal panels of a driver voltage 
wave, and the voltage follower circuit 6322 mainly outputs total of electrical-potential-difference change 
of a right-hand side signal electrode of a driver voltage wave. 

[0099] Here, the output voltage of the voltage follower circuit 6321 is suppUed to the adder group 1331 
as correction voltage, and the output of the adder group 1331 is supplied to X driver 1 IL. Similarly, the 
output voltage of the voltage follower circuit 6322 is supplied to the adder group 1333 as correction 
voltage, and the output of the adder group 1333 is supplied to X driver 1 IR. And the output of the 
voltage follower circuits 6321 and 6322 is supphed to the adder group 1332 as two correction voltage, 
and the adder group 1332 outputs the electrical potential difference which added the correction voltage 
which equalized these two correction voltage to X driver 1 IM. 

[0100] Since the above actuation is carried out, the correction voltage by total of change of a driver 
voltage wave by which many weighting to change of the signal electrode of this left-hand side of a 
driver voltage wave was carried out to the driver voltage wave of the signal electrode on the left-hand 
side of lOd of liquid crystal panels will be added, the correction voltage by which many weighting to 
change of a right-hand side signal electrode of a driver voltage wave was carried out to the driver 
voltage wave of a left-hand side signal electrode will be added, and the correction voltage which right 
and left equalized will be added in the center section. 

[0101] therefore - the driver voltage wave of each signal electrode - abbreviation - the optimal 
correction voltage was able to be added separately and was able to cancel display unevenness fiirther. 
[0102] In addition, although the adder groups 1331 and 1333 were used as the adder shown by drawin g 
2 in this example, it considers as the adder shown by drawing 12 , and two outputs of the voltage 
follower circuits 6321 and 6322 are inputted like the adder group 1332, and with the electrostatic 
capacity of the capacitors 1202 and 1203 of drawing 12 , the amount contributed of these two input 
voltage may be set up suitably, and may be outputted. 
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[0103] Moreover, at this example, although the number of different correction voltage was set to 3, this 
may be suitably fluctuated in the magnitude of a liquid crystal panel etc. 

[0104] Furthermore, although this example showed the approach which used the electrical-potential- 
difference detection electrode For example, the lighting electrical potential difference supplied to these 
X drivers about each of X driver 1 IL of drawing 13 , and M and R, Also by the resistor of a respectively 
minute value etc. detecting the current of an astigmatism LGT electrical potential difference 
respectively, and adding it, two or more of the same correction voltage as this example can be obtained, 
and the same effectiveness as this example is acquired by performing same amendment using this. 
[0105] As mentioned above, display unevenness was able to be further canceled by making correction 
voltage which adds that it stated into the correction voltage which changed with places in which the 
hquid crystal panel of a signal electrode is located. 

[0106] Although the electrical potential difference of the function which made the electrical potential 
difference which forms two or more electrical-potential-difference detection electrodes on the substrate 
with which the scan electrode of a liquid crystal panel is formed, and is generated in these electrical- 
potential-difference detection electrodes two or more variables was used as three correction voltage in 
the [example 9] example 8 for example, the electrical potential difference which forms one electrical- 
potential-difference detection electrode, and is generated in this electrical-potential-difference detection 
electrode — since - three correction voltage is generated and one correction voltage in the driver voltage 
wave of the signal electrode according to individual may be added. For example, when the terminal 
which impresses the driver voltage wave of the scan electrode of a liquid crystal panel in a writer's etc. 
experiment was in left-hand side, by adding the correction voltage which amplified greatly the 
correction voltage which amplified small the electrical potential difference obtained from one electrical- 
potential-difference detection electrode to the signal electrode located in the left-hand side of a liquid 
crystal panel to the signal electrode located in the right-hand side of a liquid crystal panel showed 
experimentally that display unevenness was solved more. This is shown in drawing 14 . Drawing 14 
shows the example of 1 configuration of this example. 

[0107] 10a has a liquid crystal panel and the composition as drawing 6 with 12 [ same at Y driver ] by a 
diagram, and 1 IL, and M and R have the same composition as drawing 13 by X driver. 
[0108] Further 143 has the same composition as the power circuit 63 of drawing 6 in the power circuit 
except 1431 - 1433. Then, these explanation is omitted. 

[0109] It consists of adders which show 1431-1433 to drawing 2 by the adder group by drawing 14 , 
respectively. However, the capacity of the capacitor 202 of drawing 2 R> 2 is small by the adder group 
1431, is large at 1433, and takes a value in the meantime in 1432. 

[01 10] That is, but, the adder group 1431 has the smallest correction voltage with the same electrical 
potential difference which joins Terminal Vin added, and it is set up so that 1432 and 1433 may next 
become the largest. 

[0111] Since two or more correction voltage could be generated from the electrical potential difference 
obtained from the electrical-potential-difference detection electrode since it had become the above 
configuration and big correction voltage added the further signal electrode from the drive terminal of a 
scan electrode to the driver voltage wave, display unevenness was able to be canceled further. 
[0112] In [example 10] example 3 grade, although the configuration of an electrical -potential-difference 
detection electrode was not described especially in detail, display unevenness can be further canceled by 
changing the configuration of an electrical-potential-difference detection electrode depending on the 
configuration of a liquid crystal panel. This is explained using drawing 15 . Drawing 15 is drawing 
showing the configuration of a liquid crystal panel. This Fig. is the same except that liquid crystal panel 
10a of drawing 14 differs from the configuration of each electrode. Here, the configuration of the scan 
electrodes Y1-Y6 is carrying out the same configuration as liquid crystal panel 10a, and, as for signals 
XI -X6, the terminal with which driver voltage is supplied alternately with the upper and lower sides is 
formed. (In drawing 15 , this terminal is formed for the signal electrode of XI, 3 and 5, and an odd 
number upwards.) Here, the electrical-potential-difference detection electrode YD is formed so that each 
signal electrode may be intersected at a part for an upper edge part. And in the part which intersects the 
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signal electrode of an odd number, the electrical-potential-difference detection electrode YD has narrow 
width of face, and by the part which intersects the signal electrode of an even number, it is formed so 
that width of face may become large. 

[0113] The electrical-potential-difference detection electrode YD is formed in the above configurations. 
[01 14] By this, capacity coupling of a signal electrode with the near terminal which driver voltage 
impresses, and the electrical-potentiai-difference detection electrode YD becomes small, and capacity 
coupling of a signal electrode with the far terminal which driver voltage impresses, and the electrical- 
potential-difference detection electrode YD becomes large. Therefore, the electrical-potential-difference 
detection electrode YD is made to generate a differential electrical potential difference in small 
weighting in the location of the electrical-potential-difference detection electrode YD by change of a 
driver voltage wave on the signal electrode of an odd number with little attenuation, and the change of a 
driver voltage wave on the signal electrode of the big even number of attenuation makes the electrical- 
potential-difference detection electrode YD generate a differential electrical potential difference in big 
weighting. 

[0115] Therefore, the electrical-potential-difference detection electrode YD can incorporate equally 
electrical-potential-difference change of a signal electrode with the far terminal which impresses a driver 
voltage wave, and a near signal electrode to the electrical-potential-difference detection electrode YD. 
Since distortion more correctly generated on a scan electrode can be guessed, as a result more exact 
correction voltage can be generated by this, display unevenness can be canceled further. 
[01 16] In the [example 11] example 3 grade, the electrical potential difference which amplified the 
electrical potential difference which the electrical-potential-difference detection electrode detected for 
the fixed scale factor was made into correction voltage. Here, the electrical-potential-difference 
difference of an electrical-potential-difference detection electrode and the signal electrode which 
counters is OV in general. However, the electrical-potential-difference difference of an actual scan 
electrode and the signal electrode which counters is about several V in effective voltage. If the effective 
voltage which generally impresses liquid crystal becomes large, the dielectric constant will become 
large. This means that the electrostatic capacity of the capacitor which a liquid crystal panel makes 
becomes large, when many display dots of a liquid crystal panel light up. Therefore, total of electrical- 
potential-difference change of a signal electrode of a drive wave makes the driver voltage wave on each 
scan electrode generate but more much same distortion. However, a display does not depend the degree 
of capacity coupling of an electrical-potential-difference detection electrode and the signal electrode 
which coxmters how, but since it is fixed, correction voltage will run short with some of numbers of 
Hghting dots of a display. Therefore, the display which the number of lighting dots is not caused how 
and does not have display unevenness can be performed by fluctuating the amount of correction voltage 
with some of numbers of lighting dots of a display. Drawing 1616 explains this. Drawing 16 shows the 
example of 1 configuration of this example. The configuration of those other than a power circuit 1 63 
and number counting circuit of lighting dots 164 is the same as the configuration of drawing 6 , and 
omits explanation by a diagram. 164 of drawing 16 R> 6 consists of a scaling circuit 1641 and a latch 
circuit 1642 in the number scaling circuit of lighting dots. It sets enumerated data to 0 and starts 
counting again at the same time it counts up a scaling circuit 1641 synchronizing with CK signal when a 
data signal is "1", and it makes a latch circuit 1642 incorporate enumerated data synchronizing with DI 
signal. The output of a latch circuit 1642 is incorporated by the adjustable amplifier 1631 of a power 
circuit 163. 

[0117] 163 of the configuration of those other than 1631 is the same as that of the configuration of 
drawing 6 in a power circuit, and omits explanation. 1631 is an amplifying circuit where an 
amplification factor becomes large, when the numeric value of the number counting circuit 164 of 
lighting dots becomes large with adjustable amplifier. The example of 1 configuration of this circuit is 
shown in drawing 17 . 

[0118] It is drawing, and by the resistor, 173 has the resistance of the one half of 174 and, in an 
operational amplifier, and 172-175, 174 has [ 171 ] the resistance of the one half of 175. 176-178 are 
respectively connected to resistors 172-175 in the switching circuit at juxtaposition. Although these 
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resistance and switching circuits are three pieces in this example, this number may be fluctuated 
suitably. The output of the switching circuit 603 of drawing 16 and the output of the voltage follower 
circuit 632 are connected to Vref and a Vin terminal, respectively. Therefore, the electrical potential 
difference which the non-inversed ampUfying circuit with the amplification factor by the ratio of the 
resistance of resistance 172 and the resistance between resistors 173 and 175 was formed, and was 
inputted into the Vin terminal on the basis of the electrical potential difference of a Vref terminal is 
amplified and outputted with this amplification factor. Here, ON/OFF control of the switching circuits 
176-178 is carried out for the binary numeric value which is two or more bits which the number scaling 
circuit 164 of lighting dots outputs. That is, OFF and in the case of "0", it is turned on when a binary 
numeric value is "1 Moreover, the numeric value of a high order controls a switching circuit 178, and a 
low-ranking numeric value controls a switching circuit 176. Thereby, if a numeric value becomes large, 
the resistance between resistors 173 and 175 will become large in proportion to this. Therefore, an 
amplification factor will become large if the number of lighting dots increases. 

[01 19] Since it has the above composition, if many display dots of liquid crystal panel 10a light up, the 
display in which correction voltage also becomes large, and the number of lighting dots does not depend 
it how, but no display unevenness is can be performed. 

[0120] Although correction voltage was added to the electrical potential difference supplied to the X 
driver 1 1 by detecting the current which flows on the non-choosing electrical potential difference in a 
power circuit 73 (VI, V4) in the [example 12] example 4, correction voltage may be added to the 
electrical potential difference supplied to the Y driver 12. This is explained using drawing 18 . Drawing 
18 shows the concrete example of 1 configuration of this example. Except power circuit 183, it is the 
same as the configuration of drawing 1 , and explanation is omitted by a diagram. 141 in a power circuit 
183, and 0P2 and 0P3 are still the same as the jack per line of drawing 1 respectively. 1810 and 1840 
are electrical-potential-difference amendment circuits which add correction voltage to electrical 
potential differences VI and V4, respectively, and are prepared between the electrical -potential- 
difference dividing network 131 and the Y driver 12. The electrical-potential-difference amendment 
circuits 1810 and 1840 serve as the same circuitry, and show the concrete example of 1 configuration of 
the electrical-potential-difference amendment circuits 1810 and 1840 to drawing 19 . Altliough a non- 
choosing electrical potential difference explains hereafter the period when an electrical potential 
difference VI is used in examples 12-16 here according to FR signal, the same is said of the period 
when an electrical potential difference V4 is used. In drawing 19 , a Vin terminal is a terminal which 
inputs an electrical potential difference VI (or V4). 191 1 is a resistor for current detection and the 
electrical potential difference proportional to the total of a current which flows to the scan electrode with 
which a non-choosing electrical potential difference is impressed generates it to the both ends. This 
electrical potential difference is impressed to the inversed amplification 1912 constituted by the 
operational ampUfier 1913 and resistors 1914 and 1915. The electrical potential difference (this is set to 
Vd) which an inversed amplifier 1912 outputs can be made almost equal to the electrical potential 
difference on the scan electrode with which the non-choosing electrical potential difference distorted 
under the effect of the transient current was impressed by setting the amplification factor of inversed 
amplification 1912 as a suitable value with the resistance of resistors 1914 and 1915. An operational 
amplifier 1916 outputs the electrical potential difference (this is set to Vc) made into electrical potential 
differences [ electrical potential difference / fi-om the Vin terminal impressed to electrical-potential- 
difference Vr impressed to the reversal input of an operational amplifier 1916, and a noninverting 
input ] to the Y driver 12. 

[0121] Since the above configuration and actuation are carried out, also when the transient current 
flows, the electrical potential difference and electrical potential difference VI (or electrical potential 
difference V4) on the scan electrode which the non-choosing electrical potential difference impressed 
are maintained at the always same electrical potential difference. 

[0122] As mentioned above, by detecting the current which flows on the non-choosing electrical 
potential difference in a power circuit (electrical potential differences VI and V4), as stated, and adding 
correction voltage to the non-choosing electrical potential difference supplied to the Y driver 12, 
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fluctuation of the electrical potential difference on the scan electrode which the non-choosing electrical 
potential difference impressed could be suppressed, like the example 1, it could be easy and display 
unevenness was able to be canceled simply. 

[0123] There may not be the need that the circuitry of the electrical-potential-difference amendment 
circuits 1810 and 1840 of the [example 13] example 12 is a configuration shown by drawing 19 , and 
other circuitry is sufficient as it. Here, an example of other circuitry of an electrical-potential-difference 
amendment circuit is shown in drawing 20 . About 191 1-1916 of drawing 2020 , the jack per line of 
drawing 19 is supported, respectively. 2017 is a capacitor and sets up the time constant tau 1 of inversed 
amplification 1912 in combination with a resistor 1914. Similarly, 2018 and 2019 set up the time 
constant tau 2 of the operation amplifying circuit 1916 by the resistor and the capacitor, respectively. 
[0124] It has the above composition, and also when the transient current flows on an electrical potential 
difference VI (or V4) by setting the value of these time constants taul and tau2 and the amplification 
factor mentioned above in the example 12 as a suitable value, the effective vohage value per ILP signal 
cycle of the electrical potential difference on the scan electrode which the non-choosing electrical 
potential difference impressed can be made equal to an electrical potential difference VI, and there is 
the same effectiveness as an example 12. Furthermore, since the electrical-potential-difference variation 
per unit time amount of the output voltage of ampHfying circuits 1913 and 1916 became small, it could 
use the cheap operational amplifier with a low slew rate, and the stability of a circuit was also able to 
raise it. In addition, although this example described the case where the current of the non-choosing 
electrical potential difference which flows the inside of a power circuit was detected, also when 
detecting the current of a selection electrical potential difference, and generating correction voltage 
using an electrical-potential-difference detection electrode further, the same effectiveness is acquired by 
taking the same circuitry. 

[0125] Although the resistor with minute resistance detected the current which flows all over a power 
circuit in the [example 14] example 12 and 13 grades, there is no need of not necessarily using a resistor 
for current detection, and it may use other components. Here, the concrete example of 1 configuration of 
the electrical-potential-difference amendment circuit at the time of using a transformer for drawing 21 as 
other components as a substitute of the electrical-potential-difference amendment circuit of the 
electrical-potential-difference amendment circuits 1910 and 1940 of drawing 19 is shown. The operation 
amplifying circuit 1916 of drawing 21 is the same as the thing of the jack per line of drawing 19 .2120 
is a transformer and consists of a primary coil 2121 and a secondary coil 2122. Here, the same 
effectiveness as an example 12 was acquired by making the ratio of the number of turns of the primary 
coil 2121 and the secondary coil 2122 into a suitable value. Furthermore, the number of components 
was able to be lessened. 

[0126] Here, the example of a configuration of other electrical-potential-difference amendment circuits 
which added the resistor and the capacitor to this example further is shown in drawing 22 . 2223 or 2224 
resistors and a capacitor are added to the electrical-potential-difference amendment circuit of drawing 21 
by drawing 22 . By this added resistor and the capacitor, the time constant tau 2 of the operation 
ampUfying circuit 1916 was set up, and the same effectiveness as an example 13 was acquired. 
[0127] Although the non-choosing electrical potential difference supplied to the Y driver 12 was mostly 
changed to real-time so to speak in the [example 15] example 12 - 14 grades, while the same 
effectiveness as an example 12 is acquired, actuation of an electrical-potential-difference amendment 
circuit can be carried out to stability, for example by making it the electrical-potential-difference 
amendment circuit which shows the electrical-potential-difference amendment circuits 1810 and 1840 to 
drawing 23 in the above-mentioned example 12. That is, as shown in drawing 23 , correction voltage is 
delayed fixed time within this LP signal cycle by inserting the delay elements 2325, such as a swicthed 
capacitor circuit and CCD, between inversed amplification 1912 and the operation amplifying circuit 
1916, and it adds to a non-choosing electrical potential difference, and since there is non-real-time 
feedback while the same effectiveness as an example 12 is acquired, even if it supplies this to the Y 
driver 12, the actuation which the amendment potential circuit oscillated and was stabilized as it is 
******** is obtained. It is applicable also in the examples 13 and 14 to insert this delay element, and 
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the same effectiveness is acquired. 

[0128] For every period of [example 16] ILP, the momentary-current value which flows on the non- 
choosing electrical potential difference in the power circuit which appears the time of LPl period 
initiation or when time amount predetermined [ after initiation ] passes, or a peak current value may be 
detected, and the correction voltage according to the detected current value may be added to a non- 
choosing electrical potential difference (VI or V4) as fixed correction voltage of the period of this LP 
period. Drawing 24 explains this. Drawing 24 is drawing showing the configuration of the electrical- 
potential-difference amendment circuit of drawing 1 8 . 191 1-1915 are the same as the jack per line of 
drawing 19 . It is the circuit which carries out the sample of the electrical potential difference Vd which 
2426 is a sample & hold circuit and outputs LP signal or LP signal from inversed amplification 1913 
with the signal which delayed only predetermined time amount corresponding to the transient current, 
and holds it by drawing 24 on the basis of the output voltage Vc of the operation amplifying circuit 
1916. That is, the electrical potential difference which becomes dV=Vd-Vc is held. 
[0129] Therefore, since Vc+dV is impressed by the noninverting input of the operation amplifying 
circuit 1916, the said LP period output of the fixed electrical potential difference which becomes VI 
(V4)-dV is carried out. 

[0130] Carry out the above actuation and the held electrical potential difference Vd Effective voltage per 
period of ILP of the electrical potential difference on the scan electrode which the non-choosing 
electrical potential difference impressed - since it is proportional to VI (V4), by setting the amplification 
factor of inversed amplification 1912 as a suitable value Also when the transient current occurred, it 
became possible to make equal to an electrical potential difference VI (V4) effective voltage per period 
of ILP of the electrical potential difference on the scan electrode which the non-choosing electrical 
potential difference impressed, and the same effectiveness as an example 12 was acquired. 
[0131] In addition, although this example described the case where the current of the non-choosing 
electrical potential difference which flows the inside of a power circuit was detected, also when 
detecting the current of a selection electrical potential difference, and generating correction voltage 
using an electrical-potential-difference detection electrode further, the same effectiveness is acquired by 
taking the same circuitry. 

[0132] [Example 17] Although amendment of the electrical potential difference on the scan electrode 
with which the non-choosing electrical potential difference was impressed by changing the correction 
voltage added to the non-choosing electrical potential difference supplied to the Y driver 12, or 
electrical-potential-difference actual value was performed in the above-mentioned example 16 Although 
not stated for details, for example, the current of the non-choosing electrical potential difference of a 
power circuit as well as an example 16 is detected, and also when only the time amount according to this 
detected current value adds predetermined correction voltage, the same effectiveness as an example 17 
is acquired. Moreover, also when this detects the current of a selection electrical potential difference as 
well as an example 16, and generating correction voltage using an electrical-potential-difference 
detection electrode further, the same effectiveness is acquired by taking the same circuitry. 
[0133] Although only the liquid crystal panel of the structure where a scan electrode and a signal 
electrode impress a driver voltage wave from one edge has been described until now [ [example 18] ], it 
can be adapted in an above-mentioned example also about the liquid crystal panel of the structure of 
impressing both edge driver voltage waves about both a scan electrode, and both [ either or ]. Moreover, 
in the example which prepares an electrical-potential-difference detection electrode and generates 
correction voltage, the terminal which takes out the electrical potential difference of an electrical- 
potential-difference detection electrode may also form the terminal of an electrical-potential-difference 
detection electrode in not only one edge but a side with the driver voltage terminal of circuitry to which 
it detects from both ends or a scan electrode, and a signal electrode, and the opposite side. Furthermore, 
an electrical-potential-difference detection electrode may be formed near the side of **********, and if 
a display is not hindered by it, it may be formed in a central part. 

[0134] It is also easy to compound and use some of the examples 1-17 fiirthermore, for example, the 
display unevenness of both warp length and weft length can be canceled by compounding an example 3 
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and an example 5. 

[0135] Although the case of the liquid crystal panel which 1 set of two or more signal electrode and two 
or more scan electrodes cross mutually on one pair of substrates, and makes a display dot from this 
examples 1-17 further again was explained Also about the liquid crystal panel with which 2 sets of two 
or more signal electrodes and 2 sets of two or more scan electrodes cross for each other and each class 
on one pair of substrates, and make a display dot, and the liquid crystal panel of 2 so-called screen 
drives The same effectiveness is acquired by adding the correction voltage according to each screen to 
the supply voltage of X which drives each screen thru/or Y driver. And as an FR signal which supplies 
the signal which reversed FR signal supplied to X thru/or Y driver which drives one screen to X thru/or 
Y driver which drives the screen of another side, by supplying,-izing of a part of circuitry can be carried 
out [ **** ], and circuitry can be simplified at this time. Namely, since the screen of another side uses 
V5 (0), VI (4), VO (5), and V2 (3) when one screen uses VO (5), V4 (1), V5 (0), and V3 (2) as selection, 
un-choosing, lighting, and an astigmatism LGT electrical potential difference For example, when one 
screen uses VI in the case of the approach of adding correction voltage to a non-choosing electrical 
potential difference The correction voltage according to the display of one screen is added to VI, and 
while supplying Y driver which drives this screen, the correction voltage according to the display of the 
screen of another side can be added to V4, and Y driver which drives this screen can be supplied. 
Therefore, an amendment potential circuit is sharable. 

[0136] [Example 19] Although the electrical-potential-difference equalization drive approach has mainly 
been explained in addition to an example on these specifications in order to simplify explanation The 
drive approach that the electrical potential difference impressed to a signal electrode during the period 
which a selection electrical potential difference impresses to a scan electrode changes (For example, the 
gradation method of presentation by the so-called Pulse Density Modulation which the time amount 
which a lighting electrical potential difference and an astigmatism LGT electrical potential difference 
impress fluctuates), An above-mentioned example has the effectiveness which cancels display 
unevenness also about the approach of supplying and driving the driver voltage wave which becomes 
the drive approach, scan electrode, or signal electrode which impresses a selection electrical potential 
difference to two or more scan electrodes at coincidence from many voltage levels. 
[0137] The display quality of electronic equipment can be raised by using any of examples 1-19, or a 
display for the electronic equipment, for example, a personal computer, which needs a [example 20] 
display function, a word processor, an electronic notebook, etc. 
[0138] 

[Effect of the Invention] As stated above, by detecting electrical-potential-difference change or current 
change of a part with a liquid crystal display system, supposing distortion generated on the electrode of 
a liquid crystal panel, correction voltage was generated by this and display unevenness has been easily 
improved by adding this correction voltage to a driver voltage wave. That is, the circuit which calculates 
a deformation amount became unnecessary fi-om the indicative data, the liquid crystal display which 
gives an indication high-definition by very simple circuitry could be offered, and the display of the 
electronic equipment using this display was able to become still more nearly high-definition, and small 
lightweight-ization was able to be attained. And since correction voltage was generated by this 
supposing distortion generated on the electrode of a liquid crystal panel by detecting electrical-potential- 
difference change or current change of a part with a liquid crystal display system, display unevenness 
could be improved, without asking the drive approach of driving a liquid crystal panel. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] April 27, Heisei 13 (2001. 4.27) 

[Publication No.] JP,6-27899,A 
[Date of Publication] February 4, Heisei 6 (1994. 2.4) 
[Annual volume number] Open patent official report 6-279 
[Application number] Japanese Patent AppUcation No. 4-307323 
[The 7th edition of International Patent (Classification] 

G09G 3/36 
[FI] 

G09G 3/36 

[Procedure revision] 

[Filing Date] September 16, Heisei 11 (1999. 9.16) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] It is the drive approach of liquid crystal equipment to liquid crystal equipment 

and an electronic equipment list. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

Liquid crystal equipment characterized by providing a detection means to detect change of the 
difference of the driver voltage supplied to said scan electrode, and the electrical potential difference 
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supplied to said scan electrode drive circuit, and an amendment means to supply the correction voltage 
according to change of said difference which said detection means detected to said scan electrode drive 
circuit or a signal-electrode drive circuit. 

[Claim 2] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

It comes to provide the electrical-potential-difference detection electrode arranged so that said signal 
electrode or said scan signal electrode may be intersected. 

Liquid crystal equipment characterized by providing a detection means to detect the voltage variation 
generated in said electrical-potential-difference detection electrode, and an amendment means to supply 
the correction voltage according to said voltage variation which said detection means detected to said 
scan electrode drive circuit or a signal-electrode drive circuit. 

[Claim 3] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

Liquid crystal equipment characterized by providing a detection means to detect change of the current 
which flows from said scan electrode drive circuit to said said power circuit, and an amendment means 
to supply the correction voltage according to change of said current which said detection means detected 
to said scan electrode drive circuit or a signal-electrode drive circuit. 

[Claim 4] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

Liquid crystal equipment characterized by providing an amendment means to generate said electrical 
potential difference which a detection means to detect the electrical potential difference of a part with 
said liquid crystal equipment or change of a current, and said detection means detected, or the correction 
voltage according to change of a current. 

[Claim 5] Electronic equipment characterized by using the liquid crystal equipment of a publication for 
either among claim 1 thru/or claim 4. 

[Claim 6] In the approach of driving the liquid crystal equipment which has the power circuit which 
generates the electrical potential difference supplied to the scan electrode drive circuit which supplies 
driver voltage to the liquid crystal panel arranged so that two or more scan electrodes and two or more 
signal electrodes may cross on both sides of a liquid crystal layer, and said scan electrode, the signal- 
electrode drive circuit which supplies driver voltage to said signal electrode, said scan electrode drive 
circuit, and said signal-electrode drive circuit. 

The electrical potential difference of a part with said hquid crystal equipment or change of a current is 
detected, 

The correction voltage according to said change of said detected electrical potential difference or a 
current is generated, 

The drive approach of the liquid crystal equipment characterized by supplying said correction voltage to 

said scan electrode drive circuit or a signal-electrode drive circuit. 

[Procedure amendment 3] 

[Document to be Amended] Specification 
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[Item(s) to be Amended] 0007 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0007] 



http://v^ww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fv^^ 6/5/2006 



JP,06.027899,A [DRAWINGS] 



Page 1 of 10 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




121 122 



[Drawing 2] 



201 



CVin > 



203 




202 



[Drawing 3 ] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,06-027899,A [DRAWINGS] 



Page 2 of 10 



CK<g§ 
Dim 











-1 


-| 










1 




1 R 1 0 II 


LJLJLJLJL 




1 


n 









[Drawing 4] 



r 



r 



401 



407 



402 



k: 



405 



40B 



.403 



If'^^' 40( 



[Drawing 12] 



1 201 



(Vln2> 



1 204 




<Vout ) 



[Drawing 5] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



IP,06-027899,A [DRAWINGS] 



Page 3 of 10 



;5 3 2 




1 2 



U-JU-i 



r"u-"i 

I ll-H 



L-JL-J 
I H h 

rnj — L 



121 122 



^10 2 



^1 0 



^101 



[Drawing 7] 




121 122 



Y6 ^1 01 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,06-027899,A [DRAWINGS] 



Page 4 of 10 




http ://www4. ipdl .ncipi .go .jp/cgi-bin/tran_web_cgi_ejj e 6/ 5/2006 



JP,06-027899,A [DRAWINGS] 



Pages of 10 



[Drawing 6] 

5^ 





u-i u-i 
I M r 

I — U — L 

LJl-J 



I 122 Y6 ^101 



1 Oa 



121 122 



[Drawing 9] 



r 



901 



90 2 



-9 0 3 



-90^^ 



[Drawing 15] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,06-027899,A [DRAWINGS] 



Page 6 of 10 





ja.-j..X4 

ij.j.a.X4 



[Drawing 16] 




121 12 2 r6 ^ 1 0 1 



[Drawin g 8 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,P6-027899,A [DRAWINGS] 



Page 7 of 10 



832 



833 




121 1 22 



[Drawing 17] 



176 177 178 




Cvin > 



[Drawing 18] 



1 71 



< < c 

173 174 175 




- (V O U t ) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,06-027899,A [DRAWINGS] 



Page 8 of 10 



cagvo> 




183 



r'iVTS-'r>-" = 



.10 2 
X6 



121 22 



1 01 



[Drawing 10] 




121 122 



[Drawing 19] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,06-027899,A [DRAWINGS] 



Page 9 of 10 



1911 



1 91 




I — ^t/^ 



1 91 3 



1^—1 912 



91 4 



I 
I 
I 

..J 



-1 915 



[Drawing 20] 

201 9^201 8 

^1 91 1 



1 91 I 




CVTn 



^ — vw- 

/ 



1913 




912 



191^ 



1 91 



[Drawing 21] 

1 91 




2121 



[Drawing 22] 

^^2 2 4 ^2 2 23 




[Drawing 23] 



.1911 



1 91 




7 



(Vin 



<Vout) 



1/ 



.2325 



L.VVV — 



; — 1 91 3 

91 2 



I 

I 



1914 

[Drawing 11] 



-1 91 5 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP.06-027899,A [DRAWINGS] 



Page 10 of 10 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/5/2006 



Page 1 of 4 



* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] April 27, Heisei 13 (2001. 4.27) 

[Publication No.] JP,6-27899,A 
[Date of Publication] February 4, Heisei 6 (1994. 2.4) 
[Annual volume number] Open patent official report 6-279 
[Application number] Japanese Patent Application No. 4-307323 
[The 7th edition of International Patent Classification] 

G09G 3/36 
[FI] 

G09G 3/36 

[Procedure revision] 

[Filing Date] September 16, Heisei 1 1 (1999. 9.16) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] It is the drive approach of liquid crystal equipment to Uquid crystal equipment 

and an electronic equipment list. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supphes driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

Liquid crystal equipment characterized by providing a detection means to detect change of the 
difference of the driver voltage supplied to said scan electrode, and the electrical potential difference 
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supplied to said scan electrode drive circuit, and an amendment means to supply the correction voltage 
according to change of said difference which said detection means detected to said scan electrode drive 
circuit or a signal-electrode drive circuit. 

[Claim 2] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

It comes to provide the electrical-potential-difference detection electrode arranged so that said signal 
electrode or said scan signal electrode may be intersected. 

Liquid crystal equipment characterized by providing a detection means to detect the voltage variation 
generated in said electrical-potential-difference detection electrode, and an amendment means to supply 
the correction voltage according to said voltage variation which said detection means detected to said 
scan electrode drive circuit or a signal-electrode drive circuit. 

[Claim 3] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or more signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal- 
electrode drive circuit, 

Liquid crystal equipment characterized by providing a detection means to detect change of the current 
which flows from said scan electrode drive circuit to said said power circuit, and an amendment means 
to supply the correction voltage according to change of said current which said detection means detected 
to said scan electrode drive circuit or a signal-electrode drive circuit. 

[Claim 4] In the liquid crystal equipment which has the power circuit which generates the electrical 
potential difference supplied to the scan electrode drive circuit which supplies driver voltage to the 
liquid crystal panel arranged so that two or more scan electrodes and two or m.ore signal electrodes may 
cross on both sides of a liquid crystal layer, and said scan electrode, the signal-electrode drive circuit 
which supplies driver voltage to said signal electrode, said scan electrode drive circuit, and said signal-, 
electrode drive circuit. 

Liquid crystal equipment characterized by providing an amendment means to generate said electrical 
potential difference which a detection means to detect the electrical potential difference of a part with 
said liquid crystal equipment or change of a current, and said detection means detected, or the correction 
voltage according to change of a current. 

[Claim 5] Electronic equipment characterized by using the liquid crystal equipment of a publication for 
either among claim 1 thru/or claim 4. 

[Claim 6] In the approach of driving the liquid crystal equipment which has the power circuit which 
generates the electrical potential difference supplied to the scan electrode drive circuit which supplies 
driver voltage to the liquid crystal panel arranged so that two or more scan electrodes and two or more 
signal electrodes may cross on both sides of a liquid crystal layer, and said scan electrode, the signal- 
electrode drive circuit which supplies driver voltage to said signal electrode, said scan electrode drive 
circuit, and said signal-electrode drive circuit, 

The electrical potential difference of a part with said liquid crystal equipment or change of a current is 
detected. 

The correction voltage according to said change of said detected electrical potential difference or a 
current is generated, 

The drive approach of the liquid crystal equipment characterized by supplying said correction voltage to 

said scan electrode drive circuit or a signal-electrode drive circuit. 

[Procedure amendment 3] 

[Document to be Amended] Specification 
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[Item(s) to be Amended] 0007 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the liquid 
crystal equipment of this invention The liquid crystal panel arranged so that two or more scan electrodes 
and two or more signal electrodes may cross on both sides of a liquid crystal layer, The scan electrode 
drive circuit which supplies driver voltage to said scan electrode, the signal-electrode drive circuit which 
supplies driver voltage to said signal electrode, And it sets to the liquid crystal equipment which has the 
power circuit which generates the electrical potential difference supplied to said scan electrode drive 
circuit and said signal-electrode drive circuit. A detection means to detect change of the difference of the 
driver voltage supplied to said scan electrode, and the electrical potential difference supplied to said scan 
electrode drive circuit, And it is characterized by providing an amendment means to supply the 
correction voltage according to change of said difference which said detection means detected to said 
scan electrode drive circuit or a signal-electrode drive circuit. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0008] Moreover, the liquid crystal panel arranged so that two or more scan electrodes and two or more 
signal electrodes may cross on both sides of a liquid crystal layer, The scan electrode drive circuit which 
supplies driver voltage to said scan electrode, the signal-electrode drive circuit which supplies driver 
voltage to said signal electrode, And it sets to the liquid crystal equipment which has the power circuit 
which generates the electrical potential difference supplied to said scan electrode drive circuit and said 
signal-electrode drive circuit. It comes to provide the electrical-potential-difference detection electrode 
arranged so that said signal electrode or said scan signal electrode may be intersected. It is characterized 
by providing a detection means to detect the voltage variation generated in said electrical-potential- 
difference detection electrode, and an amendment means to supply the correction voltage according to 
said voltage variation which said detection means detected to said scan electrode drive circuit or a 
signal-electrode drive circuit. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0009 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0009] Moreover, the liquid crystal panel arranged so that two or more scan electrodes and two or more 
signal electrodes may cross on both sides of a liquid crystal layer, The scan electrode drive circuit which 
supplies driver voltage to said scan electrode, and the signal-electrode drive circuit which supplies driver 
voltage to said signal electrode, And it sets to the liquid crystal equipment which has the power circuit 
which generates the electrical potential difference supplied to said scan electrode drive circuit and said 
signal-electrode drive circuit. It is characterized by providing a detection means to detect the current 
which flows firom said scan electrode drive circuit to said said power circuit, and an amendment means 
to supply the electrical potential difference according to change of the current which said detection 
means detected to said scan electrode drive circuit or a signal-electrode drive circuit. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0010] Moreover, the liquid crystal panel arranged so that two or more scan electrodes and two or more 
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signal electrodes may cross on both sides of a liquid crystal layer, The scan electrode drive circuit which 
supplies driver voltage to said scan electrode, the signal-electrode drive circuit which supplies driver 
voltage to said signal electrode, And it sets to the liquid crystal equipment which has the power circuit 
which generates the electrical potential difference supplied to said scan electrode drive circuit and said 
signal-electrode drive circuit. It is characterized by providing an amendment means to generate said 
electrical potential difference which a detection means to detect the electrical potential difference of a 
part with said liquid crystal equipment or change of a current, and said detection means detected, or the 
correction voltage according to change of a current. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[001 1] Moreover, the electronic equipment of this invention is characterized by using the liquid crystal 

equipment of above-mentioned this invention. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] Moreover, the liquid crystal panel with which the drive approach of the liquid crystal equipment 
of this invention has been arranged so that two or more scan electrodes and two or more signal 
electrodes may cross on both sides of a liquid crystal layer, The scan electrode drive circuit which 
suppHes driver voltage to said scan electrode, the signal-electrode drive circuit which supplies driver 
voltage to said signal electrode, And it sets to the approach of driving the liquid crystal equipment which 
has the power circuit which generates the electrical potential difference supplied to said scan electrode 
drive circuit and said signal-electrode drive circuit. The electrical potential difference of a part with said 
liquid crystal equipment or change of a current is detected, the correction voltage according to said 
change of said detected electrical potential difference or a current is generated, and it is characterized by 
supplying said correction voltage to said scan electrode drive circuit or a signal-electrode drive circuit. 



[Translation done.] 
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MX 1 ~X 6;4SJi?^(g$iXTV^.5, r^T% ^^grnHYl 
~Y6. ff-^m<lX l~X6«■?:^^^r*i^6*i'>;iv^ij|5 

[0 0 2 0] 1 IfiX K^-f/^T-fet). 111-113 
tt-?:(Ol*lSP«.^gg*T--?:ii-?n-6 h • •✓e;' 

;^^(E)SS. 6 t'ry hro^s/^lalK^ 6 S<D4|18gl 

(4fKfB/<^/H Ocoffi-§-tt«ro^T-fc5, 
[00 2 11 1 2«Y K9-<^<T'fct). 12 1. 122 

;^^5'[ilSS, 6 t'y h©4(5]gSlg§^<DT-^n^^ • 5/ 

®«<0|S-Cfc5o iLX. f—Sfm^-. CKft-^, LP 

±coSI^J4et t IB] D T-fo 

[0 0 2 21 1 3tt«j!SlHlK-C, ?KfB^-?^/uSrig»i-5 
Olc^^S^ie u-^/uco^E^r. HffiV O-HEV 1 =fl: 
lEV 1 -SBEV 2 =®EV 3 -fllJEV 4 =ttJEV 4 
jEV5 (=Vt*5<„ ) X\ SJEV 0 -tt/EV 5 = n • 
V (nJliESct?, ii^lOStF^. ) t*5Bg«SrlfoS 
£EV0~V 5^^^$-fr5:^-^t;i. 1 3 1 (i®ffi^>SiJ(eI 

5*ro1g5ilgRl. R2. R3. R4. R5d^b 
JtUs SetSSRl, R2, R4, R5fiR^ii>t&inm^ 

R3I1 (n-4) R^*5S^«lrj#o<, cromiE 
:J>f<)(H]aSl 3 IcoMffil::, gn*>llT-SfetSR 1 co±irlg 
iitSR SroTlC-ttb-fr'ttSJEVO. «/EV 5 SrE|liD-r 5 
t^eSiSRl i:R2, R2i:R3, R3i:R4, R4 
^:R5W^c^:l^^i^®EV 1, V2. V3. V4*S4>91 
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[0023] OPl~OP4 tt«/I5>Sil!HlK 1 1 
Ufc®EVl. V2. V3. V4«:-1' Vf-yvj^^SrT 

x-v^ • jj^a 17I11SSO p 1 ~o p 4 —^maimm 

[0 0 2 41 1 3 2HSSPfl;iE^"9#;t;^'f y^T\ F 
R{t-§-|wj^;i:.Tl:ffiV l i:miEV4rov^-riX;i»Sr^t)# 

^xmti-ti>^^ y^-xh^o 

to [002 51 1 3 3 »:iA;'?®E§3 0 #x.SdiBllil8ST\ Y 

Srtii;^LTV^SB8J-" 0" Sr. *SES<1 Y 4 ?> Y 6 «D 
v^-f^^;SM;liilRmJESrai;^UTV^5Wl:l" l" t/iS;^ 
Wyf^Wtfiift-i-i 3 4*aj:/3i-5lHisS-efc5, rroiHiK 

J4LPjf^?ri5'n .y^'jt^. D Ht-§-Sr y -fe Hf-^t 

(0 0 2 61 1 3 5«A;^I®£«]'9#;t:^'1' s/f^-e. ^ 
20 ^yf-UWt^lZAt^" 1" ©h#|;:y Ky-T/n 2:d5 
jtaEtt«Y2Jcdl;^i-5«£E«:. " 0" ©WJCYSfCttl 

ts-t^nmwLM^m^ \^xmt)-t^o 
[00 2 71 1 3 6 ttMiti±iiisiiiiST% mmmj^m ^ # 

[00281 137-140 (imJEiPgLiHlSS-e. -^rtt^r* 

OP 2. OP 3;iSm:t|-r5tiffiV0, V2. V3, V5 
{^HftlfitilelSS 1 3 6i45ai;^-t-S«ffiSr;!)DaiLfc«ISr 
30 *tl/m«EVO' . V2' , V3' , V5' t LTtll 
:^-f5o rrT?l;iEEADit|5igSi 3 7~1 4 0O;&(*:6<)* 

2 iil^^-To ig-C«^V r e f fiS^^Sff ^ 

A;^)1-'5iSS^T-lli roffljEv 0. V2. V3. vsrov^ 
-ftl,;5»i45A;^-t-So 112-CS^^V i n (i^lSiitilelK 1 
3 6 ©tB;^-r5«IES:A;'3-r5, 2 0 1 ttffigi^S. 2 0 

2f±:3^^v='^-f^x-^lS5>[Hli^s^^^gL.. 2 0 3«?g^iiiii 

tH:;l?/i'-7'— • jM3 1710188 2 0 3 K)ai:tl"eia 1 ©«iE 
VO' , V2' . V3' , V5' t^f/^-rSc ^^T-, 

40 ^2T-ffi^-v i n{;iA;^-f-s^itiitilil2iKi 3 eoaj;^ 

-r5flffili(5»^^:»'2SJI^{;ii£V>©T-::©«ES:S&t2 0 
1 i3i^■r:^■^^2 0 2 A»C)/i54^^IllS©ig^V i nl;i 
Si^-t-SrticioT. iifimlcffi^^v r e f Affile 
iSi^V i nO®ESriD;ifcaBE«r3J^/i'X-v? • /■J^a7|HI 
8S2 0 3;5>P)aj:t|-r5C t«5mJl55o 
[0 0 2 91 -tLT, I11T-«BEV0, VI. V4. V 
5ttY K7-r/<l 2IC«tit&$4^. miEV 0' , V2' . 
V3' . V5' fix K^-Y^^l ll-«*&$irS„ 
T\ Y K7-f/<l 2JC«if!&-r5mBEV5, Vl&t/XK 
60 7-r/<l 1 li«|!&i-5miEV 0 • . V2' Sr^rix-ett^ 
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n^tn-a^. mjEvo. V4. vs' . V3' i:^ti^^ 
loo 3 0] &.±<Dm^tfj:^x\^^^o /ct*5. ^m^m 

^LXm3{Z7r^-rXo\z^ CK^t-^. LP 

10 0 3 1 ) CCT\ m^^m^-t^. 

[0 0 3 2] XK7^/M lflig3f:i^-rCKft 

^Wmitn\:.mt\^^-^^^y}'Q:,tst^ Iil3f;::^i- 
L P<f-^{r(^^Lrv/:7 h . uv?;^^[HlKi 1 

i--^/^ — >:7^[HlSSl 1 3(iv5/^[llKi 1 2[c8t 

1" <[:i-6o ) ^^\c-^\i^x\m2(om&m'k^t^^ 

So 

(0 0 3 31 Y K^^/<1 2*1L P^t-»J;i|^» LTil*^ 
• 'V^tJ'lHlKl 2 2li7:y^[HlKl 2 1 {Cffit »5 iiA>f£rt 

0" (Z)^'a'(:^oVNTfl^l(^«/ES¥5rffl;^L. FR^f-g- 
1" <DS'^}coVNT(i^2(Dflffii¥Srai;^'r'5o 

[0 0 3 4] rrT\ x^mm^mxun^% \ 3 3 

«1iY 5 5«;i£^M»liil>i(HlK l 3 6 Jcffl;^ 

iSlRmJaE^5^S«ffiY4;6^55Y6{;i^AD-r'5^P^T- 
Y Ky^^'^l 2;5>*S«^^Y2(ct«;^-r5tti£5r^ 

iftiitilllKl 3 6{CtB;^-rSo ioT. ^{CFRjf^l:! 

^ix/cm^ 1 3 6 \rL\^ti'tho 

[0 0 3 51 rcoBf. 1 3 2liSii«/E«)t)#;t^^^/ 
^liFRft-^{;i/Ci:r«ffiV 1 ^ V4^ov^■m;!^-SrS«J 
ii(i[s]Ki 3 6{cttj;^-r5o 

[0 0 3 61 StoT. l6»Uii|g[HlK 1 3 6fiYK7>f/^ 
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1 2 ;i5^B^fl;^^Y 2 t U< *1Y 5 twtH;^»i--5tt£EK?^<D 

[0 0 3 7] \ 3 7-14 0 

T% SEEVO. V2. V3. V 4 {;i;flD^ UT fll/E V 
0*.V2'.V3'.V4'<i: LTX Yy^^^ \ WZ. 

[0 0 3 8] «±(0it)f^?r?T9o 

[0 0 3 91 SfoT. ^^iltRmffi (V 1 %tzL\tN A) (O 

:iC)Nf> ft-§-fl;<s±(^®JEJifl;iEv 0. v i ^fcdv 

3. V 5 l;iV e SrJD;t3tttffiV 0 ' . V2' ^fcflV 
3' . V5' C^/^So SfoT. ^S«^^<i:<H-^«S<Z)« 
lEHfl. VO' -Vl= (VO+Ve) - (VlH-V 
e) =V 

V1-V2' = (Vl-fVe) - (V24-Ve) =V 
V3' -V4= {V3+Ve) - {V4+Ve) =V 
V4-V5* = (V4+Ve) - (V5+Ve) =V 

ir^M^mmzm:mtm<f^^xm7r^tjfhtm< 

Z.i\.^mA\^^-to El4ll?Sft>'>^yH 0;6>feS^^Sr 
"^ofzM(oMSLV o--^W£v 2 RnW£y 0' ~V2* 
RXI^^mMY 2 *V^ L Y 5 \:^mti't^ Y 1 2 

[0 0 4 0] mx'^i^<DA 0 1-4 0 2fii;mv 0— V 

2&';^t. 'mm(OA0A. AO Q\-XW±V 0' . V2' 
Sr^L. II;SC04 0 SCi^SmiSY 2?iV>UY5{;ittJ:^J 
-t^Y Yy^ 2(0\i\tim^^7^-to -?:bT. 4 0 
30 7. 4 0 8fl-?:iX^*ttmmV0' . V2' <i:YK7-T/'< 
1 2<Dttl;/jjKJ^4 0 5<Dl;iEMSr^-ro **3> 4 0 1- 
4 0 3f^a^-rv>j:9(c/>L-r^ur^^urfo5o ^ 

Y K^-Y/<1 2(7)ffi:/D&Jf$4 0 5;65^AyT% miE 
<b UT 4 0 4 <!: 4 0 6 Sp-^fl; 

JEVO' <bVl' t>miE?55^t!l"r6o « 

15^4 0 7, 4 0 8(i3ii;iJ:e>T{;i'^tc-^<h/^So ^ 
cT-fi. mi(Dmmm^^\^^xmm\.titK ii2(^mjE 

[0 0 4 1] Y Ky^^n 2c^ffl;/ji-5miEiS?K(7)^5^ 

YKy-f/n 2(oai;^;-r5miEil£fl^<^M<t •9?^0^a^^";^^/^ 
1 0 (OrtgB(D:^;$5 J: i9 :*c# < ^tj»(7)t?C(^^>Sr#g;UT 

a?)i;iUTt>av>o :itLfilH&iiitg|ilKi 3 6o*ij#&ii 

T> z.(Dm^\z\^i^m\.itmz.n\^x^sL^'r\^hmm\:ii< 

[0 0 4 2] ?t:fc#ffi-rS*S««SrCCT'fiY2<J:Y 
60 S^O*S®ffi^wOl^-Cl?1>AV^ sfc. 
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«ico I > -c roai ^ qz-*&'fk u T ffl 1. ^ T t, a V ^ 
[004 3] tA±^'</t J; 0 \z^^mM±.(r)nSMWii 

[0044] [Hlfe^ 2 ] l^'ig^aj 1 Ttt. 'fS#««<OiE 

[0 0 4 5] HT'. 5 3;!i5||2i(i]i^T% maHDifSS 3rt 
©5 3 1~5 3 3«^1-Jiiai tPD-broT-I^Cttf^^f 

[004 6] 531 «|g»Hi(i|llSST% SSpmiE^] 5 « 

[0047] 532t533Higi ©«JEiOiL|p]i^ l 3 

7 ~ 1 4 0 1^ i:(e]ig1t^S:}$omiESPit!ilKr% JJ^/w 

1, V4{cai!ili4ilelK5 3 l;!)Stti:;0-r-5«mSrJD||tL 

yb«BE^^ix-€itmBEv 1 • . v2' t\.xm:n-r^. 

[004 8] LT. m 1 T-flliEV 0 . VI' . V 
4' . V 5flY K7-f/<l 2(;iW*&$tl. flJEEVO, V 

2. V3. VSttX K7'(*/>'l ll:^et)f&$^^-5o 

X\ Y Ky-f^^l 2(cflt*&i-5tt£EV 5. VI' S.u:x 

EEt^i^). mffiVO, V4' . V5, V 3 dS^rtl-^iX^ 
[0 0 4 9] W±(0«^t/ioTV^5WT% #^SS?ttBE 

(vi*:fc(iv4) (DmM-t^^^mM±<Dms.i:im 

d£fl:ffi±<Ofiffid5Vc+Ve t-rSNf. ttffiiD 

3SSS5 3 2. 5 3 3tt-VeOmBESr«BEVl*fcttV 

[0 0 5 0] Y K7^/<1 2(0mt}-r^M&^l^O^X 
*) f^HB^^'^^/H 0 Wrtgi5(D:^;55<t ►):^#< MtffOT-rro 
^Sr^ffiL-TY K7-f/<l 2 dtt^^-T ■5ttlEiw«-J«D;i 

5 3 i<Dnn^m^fm\z.wL-&-ri>z.t\zi.^xmM,\z 

[00 5 1 ] jy±K6'</c<t 5 Jw^^mffi±©«lE^»«- 
«ltiJL.T. fE^mU±.<Dm£^ZMz^i^.\^X^^tSt 

[00 52] ^ife^lj 1 tUlfefiSJ 2 Srifi^^-g-tJ-fr-C 



[0 0 5 3] immm 3 ] ffi«)SJi0ijiir^-r, niseij 

1. 2T-tt#^©it«««l:iHi:^-t-5Y K7'('/<©tH;^ 

m^m^^^^z.b\^i.oxu^tih^mn\^tz, 

-C, »«A5aiBi L.fci|#M¥ 2-89 ^<ii^X-%^ L < IftPJ 

u ^^wm±.(r>m.^m-&\^xxh'y-< 
[0 05 4] WiQ^m\>^x^h\m\-<mn-t 

Oa t«j!ilHlK6 3«^l4iai<D«J*irPD-efct)IftBJ 

[0 0 5 5] 06 T-fK^B/'^/l' 1 0 a ilia 1 <Dm^-'<^- 
20 /H 0(^SS1 0 l±tCfffc{-ttBEeil±jm^SYD^t#ft 
JD^fctw-efeSo mffimtHSffiYDttlld^-ripi:: 
ffl-§-«ffix 1 ~x 6 ro^T{'»(6]-t-S J; =? \z.wtnx-h 
w::t% 'ft-^fl;ffixi;5^e>x6±ro«JE^{kt-<ts 

1:BE^ttilWSYDroilii(4-«T-/j;< ir tS< . 
(0 0 5 6] 06t?6 3lil;ailelK-C, 6 3 1~633 

«^<73«^s^*(4ii 1 ©mMsss 1 3tmz.fi<Dxmm 

30 ^SrWB&t-So 6 3 1 «lg^^-e?SS/^°-^>'i' 1 0 a ±.\zWt. 
(tfc«BE:feai««YD rix{;i*f|6]-t--5<t^«ffix 1 ~ 

Xe^O^lbi'iSaV-v^^-f-iT-^^J-lHlK^Ji^^g-rS, 6 3 
2(4*VU7^--:;' • Jl^n!7(iIi^T-«EE^tt)«<lYDlC^* 

. 7j>n!7|HlK6 3 2«ig;>-f L.4) IfSOliili^t?^ 

<ftitfgro#^Steiii|ii^t'fooTt>ai'\ 6 3 3fl;^-Y 

s/^m^-c-Sfeiise 3 i©-«(cip^5flffi (w^, s 

^rffilEVl i:SlEV4(0^^-fi^;5Mc^>3 

40 t UTfllllV 1 ^ffli.^rv^5B#{:^<imjEV 1 m/EV 
4^fflV^TV^S^(4tt£EV4&egt^6 3 l<D-mz.1m 

!7[H]K6 3 2ii#fS-§-ffl;ffix 1 ~6rc)m/Ero^'fkro^ft 

rmffi^DStlHlK 1 3 7 ~ 1 4 0 T-m/EV 0 * , V 2 ' , 
V3' , V5' 

[0 0 5 7] «±©«^gi:ftf^^-f ^„ 

[0 0 5 8] t^oT. Il;ffi«aji tl^^roSfif^^-rSii^e) 

60 t£\^m^. «aj;ttf#M«6 0-247224 -^-^StfT* 
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[0 0 5 9] Jifc. -y^m^G 3 1 li, Y K7^^< 
1 2Aim\'^i>^m^WS.^'^M,!£V 1 t V4<D2o<^fl;£E 

^^iltR«£E;!l5a;i£V 1 (4)i6^ibV4 (l)l;i§]9#*35B# 
(FR<t^^53git1-5l^) (Clggtl&e 3 1 W-«{CjD;t 

<t L-T. iStRmiE$-il§i*fM;45|^i:jEA«BE(D«a {^^-fL 

1 4i:m<om^hit^mi^mi£<o:^y( y^m^e 3 

E.^nf£V 0 -t V 5 Wt^^^rottJEE(-^^LT'{>av\ 
to 0 6 01 0 6<DY Ky-f/^l 2 irlH^WF 

RiB^■A'>^it■ri> t ^mvimBEn'^m&v i (4 ) 75^^ v 4 

[00 6 1 ] Sfc, *^JE0ijT-(i{t-§-«1£(Digil)mffiK 
m\zmiEmi£^Hi-rM^X^^^A^\ r^/Uy^-i^ ■yi^tlr; 
[a]SS6 3 2/)'^liit)iri,mj£(DmmKm^'^^Kmmi^ 

[0 0 6 2] imm0i4l ^tt. ^hiZY \f7^y«Dm 

Rrj^^mmicmm^mri^ztia^x^^-r^o -t 

(:i«if&-r S «E Sr^{t; $ T t) i V ^ 

5o 0 7(irw||JS0ij£O^S^g^^i-, ST-a;21lHl8S 7 3 

umimi(om^tmcx'h'otsim^''imi-i>o ^hic 

m 6 C0l;2i(eli^ 7 3 T% »gil§7 3 1. 7 3 2, 

igisisg 7 3 3, 7 34 uf\-<Dm^m^iim i c»«ig(iB]gi 

1 3il?lC*(DT-!iiWS:«B&-r5o «eiSl731, 73 
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2 \-tmm^mm.mx'm-fmum.i:nh. ^ roisfet^ic 

5, ^ftJiitilHlK 7 3 3, 7 34 n^il^t^&^SS? 3 

1, 7 3 2 (Dmm\z^±ir^m,&m^m!£i}mm^\^iii 
ti-ri>o w«Dmmiiic:s<5v^-cfljEADSiH]K 137-1 

4 0-C«ffiV0' , V2' , V3' , V5' S-^^i" 
(0 0 6 41 t*oT, Hifetajl i:P«C0t!jf^^^?,?5^C5 

10 mmEEm *) m^^^ 1 3 2 , xtifmm *) m^um 
[ass 1 3 3, A;/3fl:E«]t)#^^'i' y^i a 5*5^Si: 

[0 0 6 51 MI!)li*i!i]K7 3 3,7 3 4 0ttl;^ 

mm 2 cs^l**5^§e,^^5, 

[0 0 6 6] /<C*3, *^Jg«3J-e«*S*?mffiWtijifiS:^ 

i^ftiwte''<c?>jtev^;!i^f,, m^ffm7<DXh'y-<^<i II' 
fei«^r-#>* #ttS L^ixSr a L-^*:>-li:5 r i: ± o T t 

[0 06 7] [mmm 5 ] mmm 1 ~ 4 -C'»jKs^<^/i' 

[0 0 6 8] '#o-C, «eS/^•;^/^W^f■§•«^£i4SJg^$i^ 
[006 9] rixSr, ia8Srffll/^-C$ibt:ii¥U<Ift?«-r 

60 Ob tmjiiHiKs 3£Ji^«igi<^)«^tPji:.t?fet)iftpj 
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1 0 0 7 0 1 US X'm^ay<^/u 1 0 b lini <om^By<^ 

/H 0<ommi 0 2±twjgffc{;i«EE^m««XDSrftJt 

^sm^sY i~Y6co^Tic*n6]-r5<}:9jw^t+Tfe 

[00711 I18T-83 (ll:ag(e]SST% 8 3 1 ~ 8 3 3 

w^ro«fig^^i±ig 1 waMdisi 1 3 tmzfioxmm 

PlHlSge 3 2*SW;/?-r€.m£E«:Ste-t-5, 8 3 2. 8 3 

3 fi^ra^s-cH 1 (oisai^^ 137 tm c^^m^tmm 

10 0 7 2] WiWfll^t/ioTV^So C1CT% fSfa^N" 
^/H 0 b*s^]gmffiY 3±©*:^Ky h;6S#<;^tr 

i P'SS*^ft5#-a-tO*>7'— • *ti!71el^6 3 2 

9('^-ro iar-9 0 1 • ?7[Hll^6 3 2 

A^tii^-i-^miS.i&M. 9 0 2~9 0 4{4#>!r^2«SY 
2~Y4±rofl;ffiJKJi^Sr^-ro 'iia, 902-904 f± 

•5 , ii-efi*ic«« Y 2 ~ 4 \zm^m^mj£Ti^9} *) #*> 
[0 0 7 3] m 9 XTjk-r X Y 2 /i^e> Y 3 

ffiY 3±ro«JBEjS)^9 0 3H::*:t < /iSoTSJRmJEJ- 

''cfSWC-. JP/U-X-i^ • *:n !7lp]gS6 3 2 

iE9 0 1 ii:iixtmm\:^±t^(D:k^/m^&mi:^ 
^■t-So ^rb-C. *SmiSY3A>t,Y4fcS«?«E*5SI 

;!)Pi-?)^^«ffi;45^ 19 #i3-5B#(i^s«SY 4 ±©l;m 
ftj^9 0 4(i^i:Vi4e,-fi;iigjRft/EE{::''i.5©T\ /-J?/p 
x-v! . *ctf7[5]Sg6 3 2Aitiit)-r^mjI.9 0 1 t'h^ 

[0 0 7 4] ZZX\ /i^/l^x — • ;^n!7I5||^6 3 2C0 
i±l;^flSgiii|6(HlK8 3 IT-ffittSte^nt, m«r« 
iElffit LTiPStSS 3 2, 8 3 3 t?ii««ll{c#ttJD 

(0 0 7 5J m-^X. ^SI1«Y 3±(DttJEft?i59 0 3 

[00 7 71 immmei Y h"7^^«Dm:fj& 
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•5 ^3t®fliicigs?ttflEi45Pn*D-r s ^ic ^ w^gmffi±ro 

*■rsSI5^^^c:Sgi^<5®iSfES^:fea•r5>li:^^J;oT, mi: 
10 [0 0 7 8] ;l^^Sr. 01 0Srffli/^T$F5fr»i,<fftB^ 

•f-^., m of*cro^isww«^a^^■r, iiT-mMiHiss 
1 0 siii^^am? (Dm^tmcxi>'o'^m^'^mir^, 
$P)iwigi o»fl;2i[HlKi 0 3T% Jg^Si 0 3 1, 1 

0 3 2, lllbiiit§|Bl!^ 1 0 3 3, 1 0 3 4, ia3SS 1 0 

3 5, 1 0 3 6 &.i^(Dm^m^(tm 7 a^wMm^ 7 3 1 

m i:/i<^T-tftP^Sr«ll&i-So ffi^SS 1031, 1032 

^ltl±ii|g|HlSl 1 0 3 3, 1 0 3 4 ti^tl^tlWiin.^ 1 0 
20 3 1, 1 0 3 2 iDmm^^^-ti>mi£mi:ftMM Lfcl; 

§rfl;£EAD^lfiIK 1035, 1036 (i^CEV 0 , V 5 fe: 
^ixm*P^ tT«ffiV 0 ' , V5' Sr^^-rS, W± 

[0 0 7 9] S^oT, fc5*Sm«i:i51tR«ffi*5TOD-r 

5^(w:i(D^a«^f±c9i:jijKfl5^5;^# < ^^^^^ ir-r 

Sfei-§§1 0 3 1, 1 0 3 2lc«:*:t/iS»Sj5Si5it 
tlSWt?, «EV0' , V5' tt#f®«?«JH:i»L.-C« 

BEVO, V5i«9::*:#/<f^fe*)-fiI©®ffi,t/£5o 

[0 08 01 mMm 7 ] mmm 3 r-fifSfa/^^/i-co* 

fifeL-, :i(Dm&mmmmi:in^mmtm&mi^xoxm 

^^mM±(Dmim'&Lxxh'v4^<izmm 
-r^mm^mt^'&xv^tc, la^l. ^s««^^s^< 

^m^m.m(D x k 7 -r /^ciisi ^35^ t it i ^g|55> t t-«je 

^-frT c ttl;i i o Tit ^BiEt^^ibiKff^ {:i r roli iE 

[0 0 8 1 1 rix^r, 0 1 1 S:ffl^^T$ t)l:if^L<SS§q 
•rs, 01 l«CW*2i60iJ©fflfigSr^-ro 0T-j«fB/<^ 
/H 0 c iSaSHSSl 1 3Ul^H:0l©fflBgi:l^i:-efe 
60 OKMiSr^l&i-S, 
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( 0 0 8 2 ] H 1 1 X'm^By<^/i^ 1 0 c liH 1 (om^^< 
onmmi 0 i±»;iff)ticfl;ffi«tti«lYD i, 

2 ^ai^inM\Z7p-ti: b lc{t#®ffix i ~x 6 <r>±x 

^tiJtt^fYDroitill-#-C/i< i: ta<. ■^J;tff&«^P, 

[0083] lailT- 1130 llttSilHlJ^-e. 6 3 1 
1. 6312, 6321, 6322tll31~113 

4 W^cofi|j5!t^*f4ll 1 romJllHlSS 1 3 i: 1^ C/<C(DT-Si 
PJ^^lS-rS, 6 3 1 1 t 6 3 1 Zlt^'Si^X-^iX^in^ 
S]E«mj«*YDl, 2iJ5-ttlc*ffS]-t-'5ft-§-«SX 1 
~X6;!i»?>«5 3>-r>'f-iT-^5>ln]KtrJI^fig-rS, 6 

3 2 1, 6 3 2 2(l*:Vi'v^-v> • ;}^ny(nisSt:miE1tai 
mffiVDl, 2^;l^;ti-5ttiESr^^^^'tV'1'>•t'•-yv 

^^mx'fi<^m<o^m<r>f^Km.m^^X'hr>x-hmt> 

f£\^\ 1 1 3 1 ~ 1 1 3 4 i-i.tsm^X'W£.V 0 , V 2 , 
V3, V5{J:2o(D:4?/U-v"— *cr7[HlK6 3 2 1, 
2*5ffl:f)-r'5mffiSr^D^L.T, ^:*t^tl-fllEEV C , V 
2' , V3' , V5' ^^^-rSo 
[0 0 8 41 U±.<Dm^tWiY^^-t^. Cw-C, ;!)D^S 

ii3i~ii34 o:>-m^mt:m 1 2 (;:*-ro at:-, 

120 1(iffifeiS§, 1 2 0 2, 1 2 0 3tt='>x:^f-r* 
2A;^©'«^(HlKSrJ^J*L., 1 2 0 4 JiS^iitilelKf^ 
iS^/l'V^-v* • *ny|H]gST-fo5o ^/tJra^-V i n 
1 , 2 \-i.an,^i^m 1 1 <oii^/v=f—i> • XI um^ 6 3 

2 1, 2(Omtl^^mj£^Xf]\.. ffi^-VreffillJE 
VO, V2, V3, V 5<D^,^-f^^7!l»ro«ffi^rA;^-f So 
01 20iffi^-Vou ttt^/Px-v?- *nI7|5lgS20 3 
(D^t>Xm\ \(OmS.W 0' , V2' , V3' , V5' 

tm-rs. wC-e, mi zx-m^v i n(wA;'j-r«>^ 

/Wx— • >J^n!7|Hllg6 3 2 1, 2 (Om tl-t^MS.iHi 

^^^^iSfl^^-ia^^^o-er^^f>©l;BESrlggtl 201^3 

>'x>-iM 2 0 2, 1 2 0 3;)>t>/<C.5«»^[HlKroffi^-V 
inl, 2lZ^m-r^^tlZi'oX. ^mm^^^V r 
e f WflJEJCffi^V inl, 2 (75mffiiS:iD;tfc®E 
yuv^-v^ ■ ^nyiHiKi 2 0 4f)^hm:hi-i>:i tam^ 

[00 8 5] wwT-, =>-f Vf- 1 2 0 2, 1 20 3W 
^SSfiSrPl^lw-rSiriiSSMliiJS^v inl, 2rol; 

tm^i^it^titci,(Dtf£i>^ *fc::co2o(D='i^7'>•t^ 
<0»mS!ft«r**ofcffl, 0iJ^.tf=iV7'>'-!M 2 0 2 J: 
9 1 2 0 3ro#«^l:^;»c# <-t5Ci:lcJ;oT, SJEE 

[00 8 6] >liXt>® = :/7'>-tM 2 0 2, 1 20 3© 



16 

fc, ^■v-xV-tM 2 0 2, 1 2 0 3©#l;Sl:$r|53DI:i 
S^eU-Cfc-^Sl l(OmJESiai«SYDl it) YD2 5r 
M;t«*gi[£<-t-Sri{r±oT, I^I:J:9«]E®£EJc*|- 

[oo8 7i$§o-c, mmms trnmcomr^^u 
\z.nsi^mmM^m.^mt-t^z.t\zi:^x. itwm 

[0 0 8 8] ?iio, |IIfi0ij3(c:*f-r5lllfi^J5i:|^fil 
10 111, a«W«IE«^al»«S:(i#fl;ffi^)S}gIg$i^rv^5» 

ffiid^SttlSY 1 ~Y 6 (0±X\z.1i^\^-th i 9 

[0 08 9] [■mi^m 8 ] 7 X\t.m^B^<^- /l'© * 

30 [0 0 9 0] @T-Y K7'f^n 2(±I211©Y K^'f/^i: 

[0091] iai3T-10d (ifKfa^°^/l'T-, IE! 1 (D}^? 
^/^°;^;/H OWStSl 0 1 ±(c:«ffc{:ifl;/E^tai®^YD 

1 , 2tm\z.m-tX. b \z.^-E^^\-cmi^^t>^i\,X\t^m, 
ffix 1 ~x 6 <r>-mz.^^n^-t^ J: 5 i:i±)aSI5lc®;»t 
TfcS, rrr-, m/E^mit^YD 1, 2(D^#-§-*3-er 

«aj-e«<t#«1gX2~X5) <!:**LT$!MLTV^5, 

«> T^^-f ?>£-^(i*V\ $ Pj 1:120 (7?fl;/EM(±5m^l YD 
1, 2H5>g|LTJi< t-b^V^o Hit), M^&^-tirTfco 

[0092] 11 L, 11 M, 1 1 RliX K7-Y^<-e, 

IS 1 OX Ky-f/^ 1 1 tnU(n>^^^(n>m^\: v^^f^ 
ilibWX K^-f^-^ 1 1 L, IIM, 1 1 Rlcd^rii^ti, 

[0 0 9 3] 13 3(l^lel^'C*, 1331-^1333 
60 W^wmi:i!)f^«0l iWHSIiaKl 1 3 0 tl^C/jr 
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[00941 1331, 1333 (iSO^SST*^ 2 X'^ 
$i^SA^StSgA>e>/il3«^EV0, V2. V3. V5fw*r 

[0 0 9 5] 1 3 3 2 \^7im^mX\ i WAOiLS§|i|g i 

2 r-^$i^5AD^tS;J^e>/iDaJEV0, V2, V3, V 

[0 0 9 6] iP^I§S¥ 1331. 1332. 1333(D 
ttJ:^•r^fl;ffitt^:i^mx K7'1'''<1 1 L, l IM. 1 
1 mzm^^jni>, 

[0 0 9 7J «±ro«fiei/f oTv^swT% mffigiaim 
« Y D 1 m±<t-§-mffix 1-54 x(owmn&m^<r>m 

SX 1 ~5*t?©8gl()«£Ej^)^(0«E^^kroi^ft;5S^4 
ft-i-mSX 5 7!i^P>X 1--|S]/!)^pS. IBttmiEjK 

[ 0 O 9 8 J t«e-oT, jRyi'X — V? • ;^n!7|ligS6 3 2 1 

6 3 2 2 (4*l;i*ii|(0<t-^«ffiroiEib«ff ffiJ^OSff^ 

[0 0 9 91 ^^T\ — • *n>7[i]i^6 3 2 1 

rotti;^«/E(4ttiE«JEEt U-C;bDStm 13 3 1 

*D^-«l*i 3 3 ioai;t;f±x K^-r/-'! i Ld^^ 
$^^5o • *D>7|il!^6 3 2 2Wlii;^j 

mmtmiEW£b L.x%m^m \ 3 3 3t:i#t*&$^x, m 

^Sl¥i 3 3 3roai;^)(iX K7-r/<i IRlCtt^&^tl 
5o ^:LT. *f/W-r— • *a!7[5igg6 3 2 1 . 6 3 2 

2(Dtiit)^2^iDmjEms.t LxMW^mi 3 3 21;'^ 
if^L. m'^mmi 3 3 2(i^w2oroMiEm/E5r¥^{b 

[0 10 01 «±«^!llft<Sr-r5roT% f^fs^^^/H 0 d 
5, 

[0 1 0 1 1 i!§oT, ^m^m.m(Dmmm&&miam 

(01021 /iii. *ISteCSjT-|iJ0SL§SI* 1331. 1 

3 3 3 5:11 2 X'^^iX^MiW-^t LtziK 012 T-^^ 
iftSADSSi: A03S«W 1 3 3 2 t I^^^JCTjf/WT^-i; 
• !7|HJiS6 3 2 1. 6 3 2 2 O 2 0©til^^A;f3 U 



75 

T. cro2o(DA;^®IEro$#^^rlili 2ro=':^7='v-t^ 
1202i:120 3(D#«§ftT'iiS^^LT. tti;'] L- 

[0 10 31 ^mMmx'timfj:r>tzmjEms.(D^ 
xhmt>f£i\ 

[0 10 4] ^bl^^ *^lS«aj-ett«ffi«^ttjm«€:fflVN 

ti:^m^mLtzii\ 0i]x.lilll 3<^X K7-Y^< 1 1 L, 

;l^^S^fflv^xp|^o^iiE^&^T^ wtfciox. 
[0 10 51 xe-^fci 5('#MD;^SliiE«II^ 

fc«iEfl;ffiti-5r:i:X-. i'9-g«*tre>^c»*ii-'5 

[01061 mmm 9 ] mmm s x-f4fgfH/^•^> * 

Ufc^icroSJE^3o(DMiEil/Et UXfflv^fc 
^ll^3g^-r5«JI«r7l>P,3o<^ffiiE«iE«r5l^$-fr. @ 

ft;!)DX.X'bSVV ■^Jxfi. «#^(0^i^X-f^fa/N°^7K0 

«{^. < it*! Ufc«iEm/ESr?RfH^-'^/i-co*r{»){c{a 
S-r5^t#««<w. #»t*D;t5Ci:{wJ;oX*^tf?>*s 

i-o mi 4tt*^i6«rjro-«fife«aj^^^-t-o 

[0107] EX- 1 0 a lifK^B/^'^^/K 1 2 f4Y K^-f 

^<xm6 tmcm^tfioxtsr). :$fciiL. m. r 

fix K^-Y/^X'IHl 3 irl^Dffi^gtTioXV^So 
[0108] $?>IC143 JittSllHlKX- 14 3 1-14 
3 3 JW^ttB 6 ©ttagHIK 6 3 i 1^ i: o X V ^ 

[01091 014X1431-1433 fiM^^mX' 

^:ix^'ixia2{c::^-rAD^x«fig$nxv^5o mu. 0 

2 3 2 0 2 ©SftJlADgtSSftf 14 3 1 XJi/J^ 

^ < . 1 4 3 3 Xll:*:# < , 1 4 3 2 XI4^:«ra©fit«r 
<!:5ipJ;i/ioXV^.5o 

[01101 @n*). 4SI^V i nldinfcSflffiiJSI^CX- 
fc, f+»taD;t ^i^5^fjEmjE3^SJDSL«W 14 3 1 *S-S 
/h$ < . gclCl 4 3 2 . LX 1 4 3 3 ii9cii±t < /jT 
?>J; ^>lc:S3t$i^X^^6. 

[Dili] WiroW^t^fcoXV^SroX, «JBEtfem« 
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(01121 i'^mm 1 0 ] ■^mm 3 ^-c-ttmiE^aia 
^^^■mr-fcs, 1 4 K)je?^/>';^yn o a t 

mMY l~Y6cDJgt>cl4fKfB^'^°^^/H 0 a 1 1^ CJI^t^^r 
K.X^^. ■(t^X l~X6(4±T355:(iig»mEE;!)5#t^ 
$il54S^;6SJi^^$iXTV^5o (0 1 5fttX 1 . 3 . 

5o ) r-T% «EE<^tbfl;ffiYD(4±i23ai5>t- 

Y D f4-Sf«:##Wft <!: 5 gl55>T-Ji:«i?5S 

10 113] ^M.(Di:ofmm^mE^^mm^D^m 

(0 114] rixl;iJ;o-C. igil!«ffi<spn*P-r-5«^-i5 
ia</Mt-^B^ii:«lE^t±i«<SYD(DSl:Jg-g-|±/h$ < fi 

(r>\t^mm±.<r>mmmj£mi'(r)mit\t±%ti'A7f.^i-fX' 

(0 1 1 5] ioT, «JEE«ll±J««YD{;i*fUT, Iglb 

[0116] mmm 1 1 ] mmm 3 ^-ett«jE«iuim 
t >tf 5it i: »fl;ffiMfill3?()ttJE-e#: vsa 

ox. m^mmcofimmMnm&mmum^mzx 



20 

I 6T-IJi?^i-5, la 1 6 

ar-ttillHlK 1 6 3 1 K Ma:gt^|ilK 1 6 4 W^l- 

6 © 1 6 4 Ji^fi- Ks/ h^imm^T-imdlgS 16 4 1 
tys/^lHlKl 6 4 2i0^ib''i'5, ftSlHlSS 1 6 4 1I4C 

Km^\zMn\^x'f-■^'^t^■1i^' - ry 

10 :/'UDIfi-^ti[S]»|trH-ii:ffi«r7 3'^lHlKl 6 4 2fr 

i-5„ ^y^EIgSl 6 4 2(Dtij;^tt®jSlHlKl 6 3©^ 
^iitsSS 1 6 3 U^^ IJ iiSttS, 

10 117] 16 sttmasmss-c-i e 3 lut^ro^i^eii 

m&<r>m^hmzx'*>^°^m^mv&-i-h. i63i»4«r 

[0118] ig-ei7i 1 7 2 ~ 1 7 5 

20 \-m^^x 1 7 3 « 1 7 4 (Diii5>(Djsfeittx 1 7 4 1 

7 5 0i|i5>©l&etitSri^o. 1 7 6~i 7 8f±;^>rs/^ 
lHl8ST-#'*r}iE:gt§ii 7 2-1 7 5 lC5t&?'J(C^i^$ir-CV^ 
5o Cixfjroffifeti:;^'!' s/^[llK<i*3llfe«^jT?li3fi<!: 
*orv^5;JSrro»ttiiS:Jij*L-C'b«i^'fcV^ Vre 

V i nffii^^dfi^tb^r'ttU 1 etD^^-l- y^lElSSe 0 
3roaj;/j. ^f/wx-v' • 5^;n!7@]gS6 3 2rotB;^;!)5^^ 
LTfeoo iSoT, ig^l 7 2roig5itt<t}£^*l 7 3 

I I 7 5©F4w«mfii»it{::J:ofc«i|g^Sr«FO^Sfe 

iti|i(H]K^5j^^S$ixrV r e f S^^omH^SSil' V i 

30 nSi^i;iA;^$tufcfl;JE*5rroiii|i*T'iiiti$tbTtH;'] 

^tlS, crr% y^lHlSSl 7 6~1 7 8f±;fe*r K 
y MSf+aiHlKl 6 4;i5tB;^-f5^fct's/ h©/W^-y 

Jis'l '0"'wS-&(;i;r>-(c/jr5o 
±te(0«:«t/iS;^-1' yf^maSl 7 8«0SjWS:m\ Ttfero 
^fil/45;^'f s/^lHlSSl 7 6WffiiJ»Sr^T5o rtvtcit). 
^ffi;4S>:# < fii>t^^^ 1 7 3 i: 1 7 5 WF^cDlgfetfl 

40 (0 119] W±ro1l?^S<!:'io-CV^5<^-C% ffifa^^^^/i^ 
1 0 arog^Ks/ K;45#<;^tt--r5iMjES/Et>:>c#< 

[0120] [sijs^aj 1 2 ] 4 xftmrnm^ 7 3 

(VI. V4) {:imiv^mM^^m-t^ 
CirlcioT. X Ky-f^^l 1 lw«i^i-5«ffitw«jEtt 

60 •^masieiK 1 8 3 fiJi^ttE 1 <om^ t^cx-h*). vl^ 
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$r€l&-r2.o ? (^«ai!H]Sg 1 8 3 tf"© 1 4 1 , OP 

2. OP 3tmli'h,ml(Dm^^■tmct<ovi>^^ 

1 8 1 0. 1 8 4 0 itl^tlME-V 1 , V 4 {CMIE 
3 1 t Y K7'1'^<1 2(Dmi:imifhitlXi}i>o ttffttJE 

mssisio. 1 8 AOitmcm^m^tfiox^r). 

m 1 9 l-mEtiiElHlSS 1 8 1 0. 1 84 0 rc>A{*:W<C- 

«fig^'J5r^i-o r x\ WT, **^J i 2 ~ i 6 (cMv^ 
FRft-§-|;i)j;CT#^iS^mi45fl;jEEV l;55ffi«$ix 

mi-^^'^xi^mmx'h^o mi9x\ v i n«^-iia;jE 

VI {feSl/^flV4) SrA;'3-r'5ilS^^T-fe5o 1911 

iz^^-r?>. ^omiEtimwmm^i 913. m.^mi 

9 14s 1 9 1 5(Clio-C«^$ix5Sfeliifi[5I!^l 9 
1 2tcEn*D-t-5o SteHiUlHlKl 9 1 2 (Oltili^Srlfigt 

^19 14, 1 9 1 5©igfetffi{cj;i9ig3/iffi(;i^^-r 
SwiricioT. seHililti 9 1 2(Dtiit)-r^mE. 

t755m5l55o ?g»JS*iSl 9 1 6 flSl^itiUS 1 9 1 6 

[0 12 1] w±ro«^ii()f^sr-t-5roT'. mmmmn'^ 

ir«JEVl (feSV^«:mJEV4) C-^JEJ-^fc 

(01221 ii'^fci p l;i«2g(Hl!g4'ro^®tl?« 

ffi («ffiVli:V4) f;i«n5«gfESr«lffiU. Y K^-f 

[0123] 1 3] mmm 1 2 com/EttiEiHiss 
1 8 1 0. 1 84 0 (D^mmm-im 1 9 r-^ tfc^^-e 

112 0(:i«EEMlEIe]KOftb.©[HlgS«^0-M^fl^-ro 0 
20CD1911~1916 1 9 © 

PI#-§-lcmuTv^5o 2 0 1 7i-i='y7'y^x\ set 
IS 1 9 1 4 19 12©^ 

$«Sc T 1 $r^«i-5„ lal^l;:. 2 0 1 8. 2 0 1 9 «^ 

3>7^:^f-T-»SLiii|i|5iKi 9 1 
^Sct 2*ia;iti-5, 
(0 12 41 a±(D«iiKi:/i-o-C*3 9. 
r 1. T 2 i^JS««Jl 2T-MKeUfcl«i|g^(Offl?rigSnc 



(12) 
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ffiV 1 i:l|L<-r5r irjjsm*. *:te«aji 2 
S^iSfeSo Ji*ilHi^i 9 13. 19 1 eraai;^ 

*5. *ll^s^^T•»4m^lSlHlKl^^:iigi^5*is^R®E©l;i^s 
(0 12 51 1 4 ] i^JS^j 1 2 . 1 3^r-f±fl; 

lEdlK 1910. 1940 0«)EMlElHl^<7?f^iD 13 i: L 
T. 13 2 llc:tew*^^ibT 

iHigKi 9 1 61*1211 gt^ms-^-rott^ii^cr-feSo 

2 1 20lih7>-:^T-. 10:^^2 1 2 1 t 2i!>:#^2 
20 1 2 2;!i^e,/<c5<, z.Z.X\ 1 !S>:^M 2 1 2 1 <!: 2 

2 1 2 2ro^5SwJt*ii^/ifil(if -Sr irIiiioT. * 

til 3(5 )to 

(0 12 61 ^^T?. *llliSMtr$ tCllgetStaVr' 
*t-o 022 T- 2223. 2224 CDSiitS. => V 

1 9 1 et^BttelSt 2!iSt9:it$il. Sllfi^^i 3il^i:?5ii 
(0 12 7] [||Jfe0IJl 5] ||Jife«f« 1 2~1 4^t?«V^ 

V^T. fl;£EffijElllKl 8 1 0. 1 8 4 0 2 3 Ci^-r 
ttEEItjEdlgSJ;!-^^^ iricioT. Jllfe^^l 2 i: 1^1:3^1 

i:;i5ffi3|5S, gn*>> 0 2 3 C^^^-f-J: 5 {^iR^ltiiiaSS 1 
9 1 2bmnm^^^ \ 9 1 6 tOfflir;^^ s/^ h • 
■^/>*i/;5'lElK^CCDl?<^Jg5ff*^ 2 3 2 5 ^ff A'T'S 
40 Cirlrio-C. ttIE«lESrl^L P{t-^JS^[^T— ^^P^ 
ap>-ti:T#PJl*?l;jE{cftft;!JD;t. r tbSrY K7-r^< 1 2 

IC. «IESBE(5]!^*s^SL.-f P><;ior. ^^Lfcibf^ 
1SM13. 1 4-e<>jiffl-r5wt*Sffl3l5, |^«W^*;J$ 
(0 12 81 Cllffit>*Jl6] ILPffl^rtlC. LPl 

60 wci.^mmmk^(owm.^\zm.i\^i,^^mm.. h 
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X. #NstR«)i (vifc5v>ttv4) \zmmz.xi>^ 

^jEm^<om0.i:w^-tmX'hi>o 1911~1915li 
01 9<0|^#-§-i:l^i:.'broT-&5o ®2 4-e, 24 2 6 
(i•t^>'y/^&;^-/^K|l]KT^ L Pit v Mi L P{t 

MUl^ UTSfeitiUdlK 1 9 1 3 <t D m;^li-'5«JEV d ?r 
«l|tlii|6lHlK 1 9 1 6<K>mtimZV c SrSJPi: L-T. •!>■ 
>-://i^L. ^-/u-K-rSEl^-efeS. Bn*>dV=Vd- 

V c /f smiESr*-/!' K-ra. 

[0 12 9] tiitoT, SiSJi<SilI8S 1 9 1 6W*KIEA 
;^(;if4Vc + d V;6SEniP-t-5©t?. VI (V4) -dV 

I 0 1 3 0 1 a±(Dmi^^ ^-/l' K^^XfcflffiV d 

M'^tzKioym^W^-V 1 (V4) ditM-r^Ti^t. R 

mmmm^i 9 1 2(^iii(i^srii^/=cttiwK^-r5r t 

^«1EV1 (V4) (c^U<-rsrt;*s^tBt'*9. H 
{01311 'fcis. *lllfi^Jf «m^lIiIi^Srt^r«i^5^ 

1 0 1 3 2 1 immm i 7 ] mv^ommm i e -c-« y k 

mmm^mmiim.i£(om.^^miiiLx. zoi^thLfz 
tizxoxhmmmi 7 tmmn^mmhfi^o t. 

CtvJlSJS^Jl 6 ,!:|^«(iilJ?«S(0«Jft«r^ttJ-f 

10 13 3] mmmi s] v^**-c% ^sma, <t-^ 

m^a^<:^^Mzo\^^X(0^'^-<X^1ttli. ^^MM. 

'¥-(r>h?>mtKMmizn,EEtkaim.m<ofS'T-^m^Lxi> 
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[0 13 4] $f>{'lllg^Jl75^ibl 7ro[^(D^o;)^?r1i 

[0 13 5] ^b\z^tz. 1 ~ 1 7 r-14 1 stro 

>'<:^Mzo\^^xi>. ^iti^ti(Dmm\::sc-ctzmiEmRi 

^JTs ^,^trttlE<t UTVO (5). V4 (1). V 
5(0). V3 (2)SrfflV^5B#{-, ftfe;^(DiIiEJ4V 5 
(0)> VI (4). VO (5). V2 (3)iS:fflV^5ror% -fiaj 

{C, — :^(Oiiiffi;05v 1 ^fflv^-SBtd. V 1 Ci— :^(OiiiIffi 

m^izjt^ctzmiEms^Hin'a^. z(Dmm^mm-ti> 

[0 13 6] Lmmmi 9] /^js. *BjiW»T-(i^pj^ 
IBS * 5 ^ iz±{zmE.¥mtmwi:fjm ^m\zwimLx 

[0137] immm 2 0 ] «^«t6«rie;vM i: 
-. M,f-^mzmmmiA^h 1 9©v^-fiv;<i^«^igB 

[0 13 8] 

60 oT, JKS/<:?/K7)®fii±i;:^^-r5^«:«SL, ^ti. 
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O fo 5 S V ^ (4«gfi^^b ^ ^ffi-r 5 d i: 
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